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DEPARTMENT OF THE NAVY 
SOUfHERN DlVlSON 

NAVAL FACILITIES ENGINEERING COMMAND 

P.O. BOX 190010 
21M EAGLE DRIVE 

NORTH CHARLESTON, s.C 2SM18-Q010 

South Carolina Department of Health and Environmental Control 
Attn: Mr. Paul Bristol 
Groundwater Quality Section 
Bureau of Water 
2600 Bull Street 
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5090 
Code 1849 
2 Feb 00 

CLOSURE ASSESSMENT REPORT - RETAIL FUEL DISTRIBUTION 
FACILITY, BUILDING #1346 

Dear Mr. Bristol: 

Enclosed is the original of the Closure Assessment Report - Retail Fuel 
Distribution Facility, Building #1346, Charleston Naval Base, Charleston, SC ihai 
was borrowed from SCDHEC files. Thanks again for your assistance. 

Encl: 
(1) Closure Assessment Report 

Sincerely, 

~().Le. ~-~t~\ 
GABRIEL L. MAGJvO~D 
Remedial Project Manager 
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Westinghouse Environmental 
and Geotechnical Services, Inc. 

The LPA Group of North Carolina 
3803 B Computer Drive, suite 204 
Raleigh, North Carolina 27619 

Attention: Mr. Gary Green 

Subject: Closure Assessment Report 
Building #1346, Charleston Naval Base 
Charleston, South Carolina 

• 
840 Low Country Boulevard 
P.O. Box 1551 
Mt. Pleasant. South carolina 29464 
(803) 884-0005 
Fax (803) 881-6149 

March 26, 1991 

Westinghouse Environmental and Geotechnical Services, Inc. 
Job #CSWA079 

Dear Mr. Green: 

westinghouse Environmental and Geotechnical Services, Inc. 
(Westinghouse) is pleased to submit the enclosed Closure Assessment 
Report for the retail fuel distribution facility, Building #1346 
located at the Charleston Naval Base in Charleston, South Carolina. 
This report is provided in general accordance with our proposal 
number 340-91-024 dated February 20, 1991. The following report 
describes our sampling methodology, the analytical results and our 
conclusions and recommendations. 

If you have any questions concerning this report or if you require 
any additional information, please contact Hugh Connolly at (803) 
884-0005. 

Sincerely, 

WESTINGHOUSE ENVIRONMENTAL Y7U4S(fES, INC. 

mlglvCoh ily r- ) 
pr6Ject y eolo~t 

S~he /nut, . ... Q,.c.J~"\) 
Senior Environmental Engine~~ , 

..c.G· \~~' 
-(1 V '\)'0 <\<8: .. A 
~~- ~~ ," 

.'Q~ 
A Westinghouse 8ectric Corporation subsidiary. . :: C, '\ '\ 
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1.0 INTRODUCTION 

The study site is identified as Building #1346 at the Charleston 
Naval Base and is a retail automotive gasoline service station 
(Figure 1). The site presently possesses a total of 8 gasoline 
Underground storage Tanks (USTs), 3 of which were recently 
operational. In 1978, four 1,000 gallon and one 10,000 gallon 
gasoline USTs were taken out of service and were abandoned in 
place. This involved internal cleaning of the tanks and filling 
with sand. The site was then fitted with three new gasoline USTs 
of 10,000 gallon capacity that have been operational until early 
1991. 

In February of 1991, the three 10,000 gallon gasoline USTs were 
tested for tightness. The results of the testing indicated that 
all three USTs were leaking and as a result they were immediately 
taken out of service. Presently, the site is scheduled to be 
fitted with three new USTs. These USTs and associated product 
piping will be located on the opposite side of the site relative 
to the existing USTs to minimize the amount of expected 
contaminated material encountered upon installation. A site plan 
depicting the various UST locations is presented as Figure 2. 
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2.0 OBJECTIVE AND SCOPE OF WORK 

Westinghouse was retained to provide soil sampling and analysis" to 
assess the subsurface soils at the site that may have been impacted 
due to the leaking USTs and to aid in determining if the 
groundwater at the site may have been impacted. 

In compliance with Section 280.72 of the South Carolina Underground 
Storage Tank Control Regulations, Westinghouse conducted a site 
assessment at Building #1346 of the Charleston Naval Base. This 
assessment was conducted in accordance with the South Carolina 
Department of Health and Environmental Control's (SCDHECs) 
Underground storage Tank Abandonment/Assessment Guidelines dated 
December 5, 1990, requiring that soil samples be collected within 
the tank basins and at 20' intervals along product piping runs. 

2.1 site Inspection/Sampling and Laboratory Analyses 

On February 25, 1991, westinghouse personnel arrived on site to 
mark the sample locations and perform a visual inspection of the 
site. No apparent problem areas were noted during the inspection 
and the UST fill locations, dispenser islands and vent lines did 
not visibly indicate the presence of a release. 

Plans provided by the Charleston Naval Base were utilized to 
approximate the locations of the product piping. The exact 
locations were then determined by utilizing a hand held metal 
detector. A total of 20 sample locations were marked at the site. 
Sample numbers 1B, 2 and 3B were intended to be lower level samples 
collected from the bottom of the tank basin; however, groundwater 
was encountered in these areas at a depth of 5 feet below grade and 
the samples were therefore collected at this depth. 

The remaining samples were collected adjacent to product lines 
between the USTs and the retail issue points at a depth of 3 feet 
below grade. Lower level samples were to be collected from the 
base of the UST associated with sample numbers 15A and 16A; 
however, due to the shallow depth at which groundwater was 
encountered (3.5 feet below grade), the deeper samples were not 
collected. 
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Three additional soil samples were collected from the location of 
the proposed product piping and UST locations situated on the 
opposite side of the site from the existing USTs. This was 
performed to determine if the soils in the area of the proposed 
tanks and product piping were contaminated. Sample number 10 was 
collected from a proposed product piping area at a depth of 3 feet 
below grade • Sample numbers 19 and 20 were collected from the 
area of the proposed UST basins at a depth of 5 feet below grade 
(at the soil/groundwater interface). 

One groundwater sample was to be collected from an open borehole 
at each of the existing USTs basins; however, borehole collapse at 
the soil groundwater interface would not permit the collection of 
these samples. 

Prior to and in between each sample collected, the sampling 
equipment was decontaminated with a chemically neutral surfactant 
and was rinsed a minimum of three times with deionized water. Upon 
collection, the samples were labeled and immediately refrigerated. 
Once sample collection had been completed, all samples were shipped 
by overnight courier to westinghouse I s in-house Laboratory in 
Charlotte, North Carolina for analysis. All samples collected at 
the site were analyzed for Total Petroleum Hydrocarbons (TPH) by 
Gas Chromatography (Ge), the EPA Method 602 constituents and total 
lead. 

2.2 Laboratory Analysis Results 

Lead the soil samples collected from 
Building #1346; however varying levels of petroleum hydrocarbon 
contamination were detected in all samples. Table 1 summarizes the 
results of the laboratory analyses. 
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SAMPLE # TPH IIY GC (mg/kg) 

NAVlJST-1A 1210 

NAVlJST-1S 217 

NAVlJST-2 253 

NAVlJST-3A 455 

NAVlJST-3S 2250/93.6** 

NAVlJST-4 114 

NAVlJST-5 1560 

NAVlJST-6 283 

NAVlJST-7 7280 

I NAVlJST-8 67.6 

NAVlJST-9 55.1 

NAVlJST-l0 33.7 

NAVlJST-l1 202 I 
NAVlJST-12 3720 I 
NAVlJST-13 25.5 I 
NAVlJST-14 19.8 I 
NAVlJST-15A 5460 

NAVlJST-16A 3400/109 

NAVlJST-17 731 

NAVlJST-18 96.6 

NAVlJST-19 30.5 

I NAVlJST-20 38.3 
1 

TABLE :L 

SUMMARY t.~' rfJlRAT()RY ANALYSES 
:BUILDING #1346 - CHARL1~STON NAVAL BAS:fJ 

CHARLESTON, SOUT]I CAROLINA 

EPA METHOD 602 CONSTITUENTS (~g/kg) 

SENZENE CHLORO- 1, 2-0ICHLORO- 1, 3-0ICHLORO 1, 4-0ICHLORO-
SENZENE SENZENE SENZENE SENZENE 

11.6 339 428 65.2 33.3 

1790 74.6 228 40.5 20.7 
I 

306 186 267 34.3 

I 
26.3 

16.1 153 378 42.2 33.9 

531 89.6 159 29.6 I 20.1 

210 36.7 312 55.B I 46.9 

35.0 52.5 I 485 
I 

57.8 I 51.4 

157 22.0 485 57.B I 51.4 
I 

1590 1190 268 50.1 34.3 

389 38.9 464 161 15.3 

3390 13.2 249 I 100 6.4 

saL saL saL saL saL 

78.3 32.0 406 212 8.38 

161 77.1 89.1 19.0 12.9 

85.6 6.77 117 36.2 saL 

soL saL SoL SOL SoL 

1880 193 134 I 35.9 25.7 

5750 36.4 114 19.0 15.6 

2690 I 24.6 513 273 I 13.5 

2580 13.7 396 150 I 18.5 

I I 

, 

SoL SOL SOL 

f 

SOL 

I 
SOL 

soL SOL SOL SOL SOL 
1 

ETHYLSENZENE TOLUENE XYL,ENE 

156 198 2950 

BQL* 658 5250 

saL 1880 4160 

1370 211 7010 

49.7 876 2030 

saL 4190 6000 

2040 355 5920 

526 1040 31,50 

saL 174 69:50 

2120 132 475 

550 52.8 2,~5 

saL SoL SilL 

134 43.1 128 

SoL 754 72;W 

150 20.0 31)0 

SoL 8.9 8.6 

SoL 3200 '18,200 

SoL 11.500 13S0 

SOL 735 14110 

2310 65.7 1360 

SOL SOL 
SC8 

SOL SoL SCiL 

NOTES: * eel - INDICATES PARAMETER NOT DETECTED. ** - 38 AND 16A UNDER\.IENT ADDITIONAL ANALYSES FOR VOI.ATlLE HYDROCARBONS FOR COMPARISON PU~:POSES. 



,. 

3.0 CONCLUSIONS/RECOMMENDATIONS 

Various levels of petroleum hydrocarbon contamination were detected 
in all samples collected from Building #1346 at the Charleston 
Naval Base indicating that a significant release has occurred from 
the subject USTs. The laboratory results obtained indicate that 
this release has impacted the soils associated with the UST basins, 
product piping and retail issuing points. In addition to these 
areas, it has been found that contamination has migrated to the 
area of the proposed UST basin as was identified in sample numbers 
NAVUST-10, NAVUST-19 and NAVUST-20. 

Westinghouse recommends the subject USTs that have failed to meet 
South Carolina State requirements for tank tightness testing be 
abandoned according to the SCDHEC regulations (either abandoned in 
place or removed). Any soil resulting from the abandonment of the 
USTs should be considered contaminated and should be stockpiled 
on-site, sampled and analyzed for petroleum related constituents 
to determine the proper method for disposal. 

Based upon levels of contamination detected in sample numbers 1B, 
3B, 15A and 16A (collected at the soil groundwater interface) it 
is probable that the groundwater in the areas has been impacted. 
This impact mayor may not have migrated across and/or off of the 
gasoline service station site. with regard to the installation of 
the proposed USTs and pipelines at the site, the soil resulting 
from this operation should be considered to be contaminated. 
However, based upon the lower levels of contamination detected in 
the proposed tank basin and piping trenches, this material should 
be stockpiled separately, sampled and analyzed to determine the 
method for proper disposal. Based on the results identified in 
this assessment, it is probable that the soil excavated in the area 
of the new tanks will contain minimal contamination and will only 
require landfilling as opposed to incineration which is normally 
required for soils contaminated with TPH in excess of 100 mg/kg. 
Due to the fact that groundwater at the site has been impacted, 
any groundwater resulting from dewatering operations for the 
installation of the proposed USTs should be considered contaminated 
and should be handled appropriately. 
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In addition to the previous recommended work, Westinghouse 
recommends tnat a site characterization be performed to determine 
the horizontal and vertical extent of the probable groundwater 
impact. This would involve performing an extensive soil vapor 
survey across the site and the installation of groundwater 
monitoring wells to confirm the location of the dissolved product 
plume. Aquifer testing will also be required to determine the 
hydraulic aquifer characteristics. This information could then be 
utilized to design a groundwater recovery system for site 
remediation. 
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Westinghouse Envimnmental 
and Geotechnical Services. Inc. 

Lead, Total in Soil 

Westinghouse Environmental Job No: 1357-91-1100 

9751 Soulhern Pine Boulevard 
Charlotte, North Carolina 28273 
P.O. Box 7668 
Charlotte, North Carolina 28241-7668 
(704) 523-4726 
FAX (704) 525-3953 

Sample Identification: Naval Base UST (1234-89-484) 

Date Analyzed: 3/5/91 Analyst: Ty Garber 

Quant. 
Sample J.D. Limit. mg/kg 

NAVUST-IA 5.0 
I~AVUST-IB 5.0 
NAVUST-2 '" " ~. v 

NAVUST-3A 5.0 
NAVUST-3B 5.0 
I~AVUST-4 5.0 
NAVUST-5 5.0 
~IAVUST-6 5.0 
I~AVUST-7 5.0 
NAVUST-8 5.0 
NAVUST-9 5.0 
NAVUST-I0 5.0 
NAVUST-ll 5.0 
NAVUST-12 5.0 
NAVUST-13 5.0 
NAVUST-14 5.0 
NAVUST-15A 5.0 
I~AVUST-16A 5.0 
NAVUST-17 5.0 
NAVUST-18 5.0 
NAVUST-19 5.0 
l'IAVUST-20 5.0 

Comments: EPA SW-846 Method 3050 used in digestion. 
analyzed by flame AA. 

QA/QC Supervisor: ____ ~ 

Results 
mg/kg 

BQL 
BQL 
aOL 
SQL 
BQL 
BQL 
BQL 
BQL 
BQL 
SQL 
5QL 
BelL 
BQL 
8QL 
BQL 
en, 
~~~ 

BQL 
BQL 
BQL 
BQL 
BQL 
SQL 

Samples 

'DC' ,.'OW;T??'" 
N.C. Wastewater #321, S.C.D.H.E.D. #99033 

A Westinghouse Electric Corporation subsidiary. 



Westinghouse Environmental 
and Geotechnical Services. Inc. 

Total 

9751 Southern Pine Boulevard 
Charlotle, North Carolina 28273 
P.O. Box 7668 
Charlotle, North Carolina 28241·7668 

Petro 1 eum Hyd roearbon s (704)523-4726 
FAX (704) 525·3953 

Westinghouse Job No.: 1357-91-1100 

Sample Identification: Naval Base UST (1234-89-484) 

Date Analyzed: 3/5/91 By, ~~G~a~r~b~e~r ________________________ __ 

Semi-Volatiles Volatiles 

Quant. Limit Results Quant. Limit Results 
Sample ID mg/kg mg/kg mg/kg mg/kg 

NAVUST-IA 10.0 1,210 0.1 N/A 
NAVUST-IB 10.0 217 0.1 hilA 
NAVUST-2 10.0 253 0.1 NiA 
NAVUST-3A 10.0 455 0.1 l'llh 
~IAVUST-3B 10.0 2,250 0.1 93.6 
~IAVUST-4 10.0 114 0.1 N/A 
NAVUST-5 10.0 1,560 0.1 r\l/A 
NAVUST-6 10.0 283 0.1 N/A 
NAVUST-7 10.0 7,280 0.1 Nih 
~IAVUST-8 10.0 67.6 0.1 f'I/A 
NAVUST-9 10.0 55.1 0.1 N/A 
NAVUST-I0 10.0 33.7 0.1 N/A 
NAVUST-l1 10.0 202 0.1 r'-I/A 
~.IAVUST-12 10.0 3,720 0.1 filA 
NAVUST-13 10.0 25.5 0.1 i'J/A 
NAVUST-14 10.0 19.8 0.1 filA 
NAVUST-15A 10.0 5,460 0.1 j\I/A 

~IAVUST-16A 10.0 3,400 0.1 109 
NAVUST-17 10.0 7::<.1 0.1 ~,JJA 

NAVUST-18 10.0 96.6 0.1 j,IIA 
NAVUST-19 10.0 30.5 0.1 NIA 
NAVUST-20 10.0 38.3 0.1 N/A 

Comments: 

Semi-Volatile analysis: Extraction (SW-846, Method 3550); 
results exp~es5ed as mg diesel fuel per kg soil. 
Components exhibit characteristics simiiar to gasoline. 

QA/QC 

Volatile analysis: Purge and Trap (SW-846, Method 5(30); 
results expressed as mg gasoline per kg soil. 

BQL =.Below QUantita~~ N/A 

Supervl.sor: --~i7"?-"T-~=-<'-=~-~~=-'-'>------------ Date: 517 1'1/ 

Not Applicable 

N.C. State Wastewater #321, S.C.D.H.E.C. #99033 

A Westinghouse Electric Corporation subsidiary. 



Westinghouse Environmental 
and Geotechnical Services, Inc. 

9751 Southern Pine Boulevard 
Charlotle. North Carolina 28273 

P.O. Box 7668 
Charlotle. North Carolina 28241·7668 
(704) 523-4726 
FAX (704) 525·3953 

Purqeable Aromatics 
EPA Method 8020 Compounds 

Westinghouse Environmental Job Number: 1357-91-1100 

Sample Identi'ficatiorl: Naval Base UST 11234-89-484) t',JAIJUST-lA 

Date Analyzed: 3/4/91 

~umbe~ Compound 

1 Ben zene 

2 Chlorobenzene 
3 1,2-Dichlorobenzene 
4 1,3-Dichlcrobenzene 
5 1~4-Dichlorobenzene 

6 Ethylbenzene 
7 Toluene 
8 Total Xylenes 

By: Stephanie Davis 

Quan t. I imi t 
ug 1-".9. 

5.0 
5.0 
S.O 
5.0 
5.0 
5.0 

Cornments: BQL Below Quantitation Limits 

QA/QC Supervisor: 

Results 
Concentration 

uq/kq 

11.6 

198 

Date: s: 1 :;z 1'7 ( 

N.C. State Wastewater #321, S.C.D.H.E.C. #99033 

A Westinghouse Electric Corporation subsidiary. 



Westinghouse Environmental 
and Geotechnical Services. Inc. 

Purgeable Aromatics 
EPA Method 8020 Compounds 

9751 Southern Pine 80uievaru 
Charlotte. North Carolina 28273 

P.O. Box 7668 
Charlotte, North Carolina 28241-7668 
(704) 523-4726 
FAX (704) 525-3953 

Westinghouse Environmental Job Number: 1357-91-1100 

Sample Identification: Naval Base UST (1234-89-484) NAVUST-18 

Date Analyzed: 3/4/91 

Number Compound 

1 Ben zene 
2 Chlorobenzene 
3 1,2-Dichlorobenzene 
4 1,3-Dichlorobenzene 
5 1,4-Dichlorobenzene 
6 Ethylbenzene 
7 Toluene 
8 Total Xylenes 

By: Stephanie Davis 

Quant. Limit 
ug/kg 

5.0 
5.0 
5.0 
5.0 
5.0 
:\. (I 

5.U 
5.0 

Comments: SOL Below Quantitation Limits 

Results 
Concentr-ation 

ug/ko 

1790 
74.6 
228 

40. ::' 
20.7 
'lQL 

=- -.....L/5~'----"'~"-S--''-=----=---- Date: '5 I ? (91 OA/OC Supervisor: 

N.C. State Wastewater #321, S.C.D.H.E.C. #99033 

A Westinghouse Electric Corporation subsidiary. 



Westinghouse Environmental 
and Geotechnical Services. Inc. 

Purgeable Aromatics 
EPA Method 8020 Compounds 

9751 Sou1hem Pine Boulevard 
Charlotte. North Carolina 28273 

P.O. Box 7668 
Charlotte. North Carolina 28241-7668 
(704) 523·4726 
FAX (704) 525·3953 

Westinghouse Environmental Job Number: 1357-91-1100 

Sample Identification: Naval Base UST (1234-89-484) ['IAVUST-2 

Date Analyzed: 3/4/91 

Numbe~ Compound 

1 Ben zene 
2 Chlorobenzene 
3 1,2-Dichlorobenzene 
4 1,3-Dichlorobenzene 
5 1,4-Dichlorobenzene 
6 Ethylbenzene 
7 Toluene 
8 Total Xylenes 

By: Steoha,tie Davis 

Quant. Limit 
u~ 

5.0 
5.0 
5.0 
::'.0 
5.0 
5. (j 
5 . ~) 
5.0 

Comments: 8QL Below Quantitation Limits 

DAfDC Supervisor: 

Results 
Concentration 

ug/kg 

306 
186 
267 
34.3 
26.3 
BOL 

1880 
4160 

Da te: :s f ? 1 9 ( 

N.C. State Wastewater ~321, S.C.D.H.E.C. #99033 

A Westinghouse Electric Corporation subsidiary. 



Westinghouse Environmental 
and Geotechnical Services, Inc. 

9751 Southern Pine Boulevard 
Charlotte. North carolina 28273 

P.O. Box 7668 
Charlotte, North Carolina 28241-7668 
(704) 523-4726 
FAX (704) 525-3953 

Pu~geable Aromatics 
EPA Method 8020 Compounds 

Westinghouse Environmental Job Number: 1357-91-1100 

Sample Identification: Naval Base UST (1234-89-484' NAVUST-3A 

Date Analyzed: 3/4/91 

Number Compound 

1 Benzene 
2 Chlorobenzene 
3 1~2-Dichlorobenzene 

4 1~3-Dichlorobenzene 

5 1,4-Dichlorobenzene 
6 Ethylbenzene 
7 Toluene 
8 Total Xylenes 

By: Steohanie Davis 

Quant. Limit 
lIg/kg 

5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 

Comments: BDL Below Quantitation Limits 

QA/QC Supervisor: 

Results 
Concentration 

ug/ko 

16.1 
153 
372 
tl2.2 
33.9 
1370 
:ell 

7010 

Da te: 3' / .:;z. / '7 ( 

N.C. State Wastewater #321, S.C.D.H.E.C. #99033 

A Westinghouse Electric Corporation subsidiary. 



Westinghouse Environmental 
and Geotechnical Services. Inc. 

Purgeable Aromatics 
EPA Method 8020 Compounds 

9751 Sou1hern Pine Boulevard 
Charlotte. North Carolina 28273 

P.O. Box 7668 
Charlotte. North Carolina 28241-7668 
(704) 523-4726 
FAX (704) 525-3953 

Westinghouse Environmental Job Number: 1357-91-1100 

Sample Identification: Naval Base UST (1234-B9-484) I~A'v'UST -38 

Date Analyzed: 3/4/91 

1 Benzene 
L Chlorobenzene 
3 1,2-Dichlorobenzene 
4 1,3-Dichlorobenzene 
5 1,4-Dichlorobenzene 
6 Ethvlbenzene 
7 Toluene 
S Total XylerlEs 

By: Stephanie Davis 

Quant. Limit 
uq/kg 

5.0 
5.0 
5.0 
5. (l 
5.0 
5.0 
5.0 
S.C 

Comments: BQL Below Quantitation Limits 

QA/QC Supervisor: 

Results 
Concentration 

ug/kg 

Date: 

531 
~o . 
d, .0 

159 
29.6 
::::::0.1 
49.7 
876 

2(;30 

N.C. State Wastewater #321, S.C.D.H.E.C. #99033 

A Westinghouse Electric Corporation subsidiary. 



Westinghouse Environmental 
and Geotechnical Services, Inc. 

Purgeable Aromatics 
EPA Method 8020 Compounds 

9751 Southern Pine Boulevard 
Charlotte. North Carolina 26273 
P.O. Box 7666 
Charlotte. North Carolina 26241·7666 
(704) 523··1726 
FAA (704) 525·3953 

Westinghouse Environmental Job Number: 1357-91-1100 

Sample Identification: Naval Ea~e UST (1234-89- 4 8 4 ) NAVUST-4 

Date Analyzed: 3/4/91 

Number Compound 

1 Benzene 
2 Chlorobenzene 
3 1,2-Dichlorobenzene 
4 1~3-Dichlo~obenzene 

5 1,4-Dict,lorobenzene 
6 Ethylbenzene 
7 Toluene 
8 Total Xylenes 

By: Stephanie Davis 

Quant. Limit 
uq/kq 

5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 

Comments: BOL Below Quantitation Limits 

OA/OC Supervisor: 

Results 
Concentration 

uq/kq 

210 
36.7 
312 
55.8 
46.'7 
8Ol .. 
4190 
6000 

Da te: :s I? I '7 ( 

N.C. State Wastewater #321, S.C.D.H.E.C. #99033 

A Westinghouse Electric Corporation subsidiary. 



Westinghouse Environmental 
and Geotechnical Services. Inc. 

Purgeable Aromatics 
EPA Method 8020 Compounds 

<I 
9751 Southern Pine Boulevard 
Charlotte, North Carolina 28273 

P.O. Box 7668 
Charlotte, North Carolina 26241·7668 
(704) 523-4726 
FAX (704) 525-3953 

Westinghouse Environmental Job Number: 1357-91-1100 

Sample Identification: Naval Base UST (1234-89-484) NA\/UST-5 

Date Analyzed: 3/4/91 

Number Compound 

1 Benzene 
2 Chlorobenzene 
3 1,2-Dichlorobenzene 
4 1,3-Dichlorobenzene 
5 1~4-DichlofobEnzene 

6 Ethylbenzene 
7 Toluene 
8 Total Xylenes 

By: Stephanie Davis 

Quant. Limit 
ug/kg 

5.0 
5.0 
5.0 
5.0 
~'. 0 
5.0 
5.0 
5.0 

Comments: BOL Below Quantitation Limits 

DA/QC Supervisor: 

RpC:::;IIl t-s 

Concentration 
ug/kg 

3:: .. 0 
52.5 
485 
57.8 
51.4 
2040 

7:::: C 
'''>-'-' 

5;=j 20 

Date: S' I .:;z /'7 ( 

N.C. State Wastewater #321, S.C.D.H.E.C. #99033 

A Westinghouse Electric Corporation subsidiary. 



Westinghouse Environmental 
and Geotechnical Services. Inc. 

Purgeable Aromatics 
EPA Method 8020 Compounds 

• 
9751 Southern Pine Boul.van:! 
Charlotte. North Carolina 28273 

P.O. Box 7668 
Charlotte, North Carolina 28241-7668 
(704) 523-4726 
FAX (704) 525-3953 

Westinghouse Environmental Job Number: 1357-91-1100 

Sample Identification: Naval Base UST 11234-89-484) I~A~'UST-6 

Date Analyzed: 3/4/91 

1 Benzene 
2 Chlorobenzene 
3 1,2-Dichlorobenzene 
4 1,3-Dichlorobenzene 
5 1~4-DichlorobEnzene 

6 Ethylbenzene 
7 Toluene 
8 Total Xylenes 

By: Steohanie Davis 

Quant. Limit 
uo/ko 

5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 

Comments: BQL Below Quantitaticn Limits 

QA/QC Supervisor: 

Results 
Concentration 

uq/kq 

157 
22.0 
485 

57.8 
~,l .4 
526 

1040 
3160 

Date: S/ -? /7 ( 

N.C. State Wastewater #321, S.C.D.H.E.C. #99033 

A Westinghouse Electric Corporation subsidiary. 



Westinghouse Environmental 
and Geotechnical Services. Inc. 

Purgeable Aromatics 
EPA Method 8020 Compounds 

9751 Southern Pine Boulevard 
Charlotte. North Carolina 28273 
P.O. Box 7668 
Charlotte, North Carolina 28241·7668 
(704) 523·4726 
FAX (704) 525-3953 

Westinghouse Environmental Job Number: 1357-91-1100 

Sample Identification: Naval Base UST (1234-89-484) NAVUST-7 

Date Analyzed: 3/4i91 

Number Compound 

1 Benzene 
2 Chlorobenzene 
3 1,2-Dichlorobenzene 
4 1,3-Dichlorobenzene 
5 1~4-Dichlorobenzene 

6 Ethylbenzene 
7 Toluer'E 
8 Total Xylenes 

By: Stephanie Davis 

Quant. Limit 
ug/kg 

5.0 
5.0 
5.0 
~5 . 0 
5.0 
5.0 
5.0 
5.0 

Comments: BOL Below Quantitation Limit5 

OA/OC Supervisor: 

Results 
Concentration 

ug/kg 

1590 
1190 
268 
50.1 
34.3 
BOL 
174 

693(\ 

Da te: S 1:;Z I 9 ( 

N.C. State Wastewater #321, S.C.D.H.E.C. #99033 

A Westinghouse Electric Corporation subsidiary. 



Westinghouse Environmental 
and Geotechnical Services. Inc. 

Purgeable Aromatics 
EPA Method 8020 Compounds 

9751 Southern Pine Boulevard 
Charlotte, North Carolina 28273 
P.O. Box 7668 
Charlotte, North Carolina 28241-7668 
(704) 523-4726 
FAX (704) 525-3953 

Westinghouse Environmental Job Number: 1357-91-1100 

Sample Identification: Naval Base UST (1234-89-484) l'IAVUST-8 

Date Analyzed: 3/4/91 

Number Compound 

1 Benzene 
2 Chlo~obenzene 

3 1,2-Dichlorobenzene 
4 1,3-Dichlorobenzene 
5 1~4-Dichloroben2ene 

6 Ethylbenzene 
7 Toluene 
8 Total Xylenes 

By: Stephani p Davis 

Quant. Limit 
ug/kg 

5.0 
5.0 
5.0 
5.0 
5.0 
~ r, 
...J. \..., 

5.0 
5.0 

Comments: BQL Below Quantitation Limits 

DA/QC Supervisor: 

Results 
Concentration 

uq/kq 

389 
38.9 
464 
161 

15.3 
:?120 
132 

N.C. State Wastewater #321, S.C.D.H.E.C. #99033 

A Westinghouse Electric Corporation subsidiary. 



Westinghouse Environmental 
and Geotechnical Services, Inc. 

Purqeable Aromatics 
EPA Method 8020 Compounds 

9751 Southern Pine Boulevard 
Charlone. North Carolina 28273 
P.O. Box 7668 
Charlone. North Carolina 28241-7668 
(704) 523·4726 
FAX (704) 525·3953 

Westinghouse Environmental Job Number: 1357-91-1100 

Sample Identification: Naval Base UST (1234-89-484) NAVUST-9 

Date Analyzed: 3/4/91 

tiumber Compound 

1 Benzene 
2 Chlorobenzene 
3 1~2-Dichlorobenzene 

4 1,3-Dichlorobenzene 
5 1,4-Dichlorobenzene 
6 Ethylbenzene 
7 Toluene 
8 Total Xylenes 

By: Steohanip Davis 

Quant. Limit 
ug/kg 

5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
::' . 0 
5.0 

Comments: BQL Below Quantitation Limits 

QA/QC Supervisor: 

~ 

Results 
Concentration 

ug/kg 

3390 
13.2 
249 
100 

6.4:: 
5:=,0 
52.8 
245 

N.C. State Wastewater #321, S.C.D.H.E.C. #99033 

A Westinghouse Electric Corporation subsidiary, 



Westinghouse Environmental 
and Geotechnical Services. Inc. 

Purgeable Aromatics 
EPA Method 8020 Compounds 

9751 Southern Pine Boulevartl 
Charlotte. North Garolina 28273 
P.O. Box 7668 
Charlotte. North Carolina 28241-7668 
(704) 523-4726 
FAX (704) 525-3953 

Westinghouse Environmental Job Number: 1357-91-1100 

Sample Identification: Naval Base USi (1234-B9-484) NAVUST-IO 

Date Analyzed: 3/4/91 

Number Compound 

1 Ben zene 
2 Chlorobenzene 
3 1,2-Dichlo~obenzene 

4 1~3-Dichlorobenzene 

5 1,4-Dichlorobenzene 
6 Ethylbenzene 
7 Toluene 
8 Total Xylenes 

By: Steonanie Davis 

Quant .. Limit 
ug/kg 

5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 

Comments: BQL Below Quantitation Limits 

QA/QC su pervi::----/5 C:t? 
----

Resulls 
Concentration 

ug/kg 

8QL 
8QL 
8QL 
8QL 
SQL 
SQL 
SQL 
SQL 

Da te: S' 1 + 1 cr I 

N.C. State Wastewater #321, S.C.D.H.E.C. #99033 

A Westinghouse Electric Corporation subsidiary. 



Westinghouse Environmental 
and Geotechnical Services. Inc. 

Purgeable Aromatics 
EPA Method 8020 Compounds 

9751 Southern Pine Boulevard 
Charlotte. North Carolina 28273 
P.O. Box 7668 
Charlotte. North Carolina 28241·7668 
(704) 523-4726 
FAX (704) 525·3953 

Westinghouse Environmental Job Number: 1357-91-1100 

Sample Identification: Naval Base UST (1234-89-484) NAVUST-11 

Date Analyzed: 3/4/91 

Number Compound 

1 Ben zene 
2 Chlorobenzene 
3 1,2-Dichlorobenzene 
4 1,3-Dichlorobenzene 
5 1,4-Dichlorobenzene 
6 Ethylbenzene 
7 Toluerie 
8 Total Xylenes 

By: Stephanie Davis 

Quant. Limit 
ugfkg 

5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 

Comments: BQL Below Quantitation Limits 

DAfOC Supervisor: 

/ 

Results 
Concentration 

uqfkg 

78.3 
32.0 
406 
'212 

8.38 
134 

43.1 
128 

Da te: S. f;Z f 9 ( 

N.C. State Wastewater #321, S.C.D.H.E.C. #99033 

A Westinghouse Electric Corporation subsidiary. 



Westinghouse Environmental 
and Geotechnical Services. Inc. 

Purgeable Aromatics 
EPA Method 8020 Compounds 

9751 Southern Pine Boulevan:! 
Charlotte. North Carolina 28273 
P.O. Box 7668 
Charlotte. North Carolina 2824t·7668 
(704) 523·4726 
FAX (704) 525·3953 

Westinghouse Environmental Job Number: 1357-91-1100 

Sample Identification: Naval Base UST (1234-89-484) NAVUST-12 

Date Analyzed: 3/4/91 

Number Comp-"ound 

1 Ben zene 

3 
4 
5 
6 
7 
8 

Chlorobenzene 
1,2-Dichlorobenzene 
1,3-DichlorobenzenE 
1,4-Dichlorabenzene 
Ethylben2ene 
Toluene 
Total Xylenes 

By: Steohanie Davie::;; 

Quant. Limit 
ug/kg 

5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 

Comments: SQL Below Quantitation Limits 

==-
OA/OC Supervisor: 

Results 
Concentration 

ug/kg 

161 
77.1 
89.1 
19.0 
12.9 
BOl 
754 

7220 

N.C. State Wastewater #321, S.C.D.H.E.C. #99033 

A Westinghouse Electric Corporation subsidiary. 



"'h .. 
Westinghouse Environmental 
and Geotechnical Services. Inc. 

Purgeable Aromatics 
EPA Method 8020 Compounds 

9751 Southern Pine Boulevalll 
Charlotte, North Carolina 28273 
P.O. Box 7668 
Charlotte. North Carolina 28241-7668 
(704) 523-4726 
Ftc/. (7041525-3953 

Westinghouse Environmental Job Number: 1357-91-1100 

Sample Identification: I'aval Base US, (1234-89-484) NAVUST-13 

Date Analyzed: 3/4/91 

Number Compound 

1 Benzene 
2 Chlorobenzene 
3 1,2-Dichlorobenzene 
4 1,3-Dichlorobenzene 
5 1,4-Dichlo~obenzene 

6 Ethylbenzene 
7 Toluene 
8 Total Xylenes 

By: Stephanie Davis 

Quant. Limit 

!d9.i.Ei 

5.0 
5.0 
5.0 
5.0 
5.0 
5.(l 
5.0 
5.0 

Comments: BQL Below Quantitation Limits 

~--------------~ 

QA/QC Supervisor: 

Results 
Concentration 

ug/kg 

85.6 
6.77 
117 

36.:2 
BQL 
150 

20.0 
300 

N.C. State Wastewater #321, S.C.D.H.E.C. #99033 

A Westinghouse Electric Corporation subsidiary. 
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Westinghouse Environmental 
and Geotechnical Services, Inc. 

Purgeable Aromatics 
EPA Method 8020 Compounds 

• 
9751 Southern Pine Boulevalll 
Charlone. North Carolina 28273 
P.O. Box 7668 
Charlone. North Carolina 28241-7668 
(704) 523-4726 
FP!f, (704) 525-3953 

Westinghouse Environmental Job Number: 1357-91-1100 

Sample Identification: Naval Base UST (1234-89-484) I~A'.jUST-14 

Date Analyzed: 3/4/91 By: Stephanie Davis 

Number 

1 
2 
3 
4 
~ 
~. 

6 
7 
a 
.~ 

Comments: 

Compound 

Benzene 
Chlor-obenzene 
1.2-Dichlorobenzene 
1,3-Dichlor-obenzene 
1~4-Dichlorobenzene 

Ethylbenzene 
TGluene 
TDtal Xylenes 

Quant. Limit 
ug/kg 

5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 

80L Below Quantitation Limits 

Results 
Concentration 

ug/kg 

BQL 
80L 
SQL 
BO'L 
SOL 
80L 

8.90 
8.61 

N.C. State Wastewater #321, S.C.D.H.E.C. #99033 

A Westinghouse Bectric Corporation subsidiary. 



• 
Westinghouse Environmental 
and Geotechnical Services, Inc. 

Purgeable Aromatics 
EPA Method 8020 Compounds 

9751 Southern Pine Boulevard 
Charlotte, North Carolina 28273 
P.O. Box 7668 
Charlotte, North Carolina 28241·7668 
(704) 523-4726 
FAX (704) 525·3953 

Westinghouse Environmental Job Number: 1357-91-1100 

Sample Identification: Naval Base UST (1234-89-484) NA'JUST-15A 

Date Analyzed: 3/4/91 

Number 

1 
2 
3 
4 
5 
6 

7 
8 

Compound 

Benzene 
Chlorobenzene 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Ethylbenzene 
Toluene 
Total Xylenes 

8y: Stephanie Davis 

Quant. Limit 
ug/kg 

5.0 
5.0 
5.0 
'5.0 
5.0 
5.0 
5.0 
5.0 

Comments: SOL Below Quantitation Limits 

OA/OC Superviso~: 

Results 
Concentration 

uq/kg 

1880 
193 
134 

35.9 
25.7 
SQL 

3200 
18,2(>0 

N.C. State Wastewater #321, S.C.D.H.E.C. #99033 

A Westinghouse Bectric Corporation subsidiary. 



Westinghouse Environmental 
and Geotechnical Services. Inc. 

Purgeable Aromatics 
EPA Method 8020 Compounds 

9751 Southern Pine Boulevard 
Charlotte. North Carolina 28273 

P.O. Box 7668 
Charlotte. North Carolina 28241·7668 
(704) 523·4726 
FAX (704) 525·3953 

Westinghouse Environmental Job Number: 1357-91-110() 

Sample Identification: Naval Base UST (1234-89-484) I~AVUST-16A 

Date Analyzed: 3/4/91 

Number Compound 

1 Benzene 
2 Chlorobenzene 
3 1~2-DichlorobenzEne 

4 1~3-Dichlorobenzene 

5 1~4-Dichlorobenzene 

6 Ethylbenzene 
7 Toluene 
8 Total Xylenes 

By: Steohanie Davis 

Quant. Limit 
ug/kg 

5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 

Comments: BQL Below Quantitation Limits 

QA/Qe Supervisor: 

Results 
Concentr-ation 

ug/kg 

5750 
36.4 
114 
19.0 
15.6 
SOL 

11,5('0 
1350 

Da te: "5 I?' I "7 ( 

N.C. State Wastewater #321, S.C.D.H.E.C. #99033 

A Westinghouse Electric Corporation subsidiary. 



Westinghouse Environmental 
and Geotechnical Services. Inc. 

Purgeable Aromatics 
EPA Method 8020 Compounds 

9751 Southern Pine Boulevard 
Chariotle. North Carolina 28273 
P.O. Box 7668 
Chariotle. North Carolina 2824t-7668 
(704) 523-4726 
FAX (704) 525-3953 

Westinghouse Environmental Job Number: 1357-91-1100 

Sample Identification: Naval Base UST (1234-89-484) NAVUST-17 

Date Analyzed: 3/4/91 

Number Compound 

1 Ben zene 
2 Chlorobenzene 
3 1,2-Dichlorobenzene 
4 1,3-Dichlorobenzene 
5 1,4-Dichlorobenzene 
6 Ethylbenzene 
7 Toluene 
8 Total Xylenes 

By: Steohanie Davis 

Quant. Limit 
ug/kg 

5.0 
5.0 
5.0 
~" 0 
5.0 
5.0 
5.0 
5.0 

Comments: BQL = Below Quantitation Limits 

<:::::::: ___ . ...-/ ~~7 
QAfQC Supervisor: ~~ 

------

f<esults 
Concentration 

uqfkg 

2690 
24.6 
513 
'273 

13. ~, 
BQL 
73::, 

1480 

Da te: '$ 1 -:;z f '7 ! 

N.C. State Wastewater #321, S.C.D.H.E.C. #99033 

A Westinghouse Electric Corporation subsidiary. 
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Westinghouse Environmental 
and Geotechnical Services. Inc. 

Purgeable Aromatics 
EPA Method 8020 Compounds 

9751 Southem Pine Boulevalll 
Charlone. North Carolina 28273 

P.O. Box 7668 
Charlone. North Carolina 28241-7668 
(704) 523-4726 
FAX (704) 525-3953 

Westinghouse Environmental Job Number: 1357-91-1100 

Sample Identification: Naval Base UST (1234-89-484) NAVUST-18 

Date Analyzed: 3/4/91 

Number Compound 

1 Benzene 
2 Chlor-obenzene 
7 .. ' 1,2-Dichlorobenzene 
4 1,3-Dichlorobenzene 
5 1,4-Dich!orobenzene 
6 Ethylbenzene 
7 To 1 uene 
8 Total Xylenes 

By: Stephanie Davis 

Quant. Limit 
ug/kg 

5.0 
:: •. 0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 

Comments: BQL Below Quantitation Limits 

QA/QC Supervisor: 

Results 
Concentration 

uq/kq 

2580 
13.7 
396 
150 

18.2, 
2310 
65.7 
1360 

Date: "31 -:;z 1 S( 

N.C. state Wastewater #321, S.C.D.H.E.C. #99033 

A Westinghouse Electric Corporation subsidialY. 



Westinghouse Environmental 
and Geotechnical Services. Inc. 

Purgeable Aromatics 
EPA Method 8020 Compounds 

9751 Southern Pine Boulevard 
Charlone. North Carolina 28273 

P.O. Box 7668 
Charlone, North Carolina 28241·7668 
(704) 523·4726 
FfCI. (704) 525·3953 

Westinghouse Environmental Job Number: 1357-91-1100 

Salnple Identification: Naval Base UST (1234-89-484) NA'';UST -19 

Date Analyzed: 3/4/91 

Number Compound 

1 Benzene 
2 Chlorobenzene 
3 1,2-Dichlorobenzene 
4 1~3-Dichlorobenzene 

5 1~4-DichlDrobe~zene 

6 Ethylbenzene 
7 Tol uene 
8 Total Xylenes 

By: Stephanie Davis 

Quant. Limit 
!,!9.Lisg 

5,0 
5,0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 

Comments: 8QL = Below Quantitation Limits 

OA/OC Supervisor: 

Results 
Concentrat_ion 

ug/kg 

BQl 
8DL. 
80l 
SOL 
SOL 
8QL 
BQL 
BOl 

Date::5 ;? 19/ 

N.C. State Wastewater #321, S.C.D.H.E.C. #99033 

A Westinghouse Electric Corporation subsidiary. 



• 
Westinghouse Environmental 
and Geotechnical Services. Inc. 

Purgeable Aromatics 
EPA Method 8020 Compounds 

9751 Southern Pine Boulevard 
Charlotte, North Carolina 28173 

P.O. Box 7668 
Charlotte, North Carolina 28241·7668 
(704) 513·4716 
FAX (704) 515·3953 

Westinghouse Environmental Job Number: 1357-91-1100 

Sample Identification: Naval Base UST (1234-89-484) NAVU5T-20 

Date Analyzed: 3/4/91 

Number Compound 

1 Ben zene 
2 Chlorobenzene 
3 1,2-Dichlorobenzene 
4 1,3-Dichlorobenzene 
5 1,4-Dichlorobenzene 
6 Ethylbenzene 
7 Toluene 
8 Total Xylenes 

By: Stephanie Davis 

Quant .. Limit 
ug/kg 

5.0 
5.0 
~'. 0 
5.0 
5.0 
5.0 
5.0 
5.0 

Comments: BOL Below Quantitation Limits 

QA/QC super:-' s-o-r-: ---<;~ 
~ 

Results 
Concentration 

ug/kg 

BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
BOL 

Date: S I ~ ;'::; I 

N.C. State Wastewater fi321, S.C.D.H.E.C. #99033 

A Westinghouse Electric CorporaUon subsidiary. 



1.0 INTRODUCTION 

The subject property has operated as a retaii peiroieum outiei for ihe pasi two io ihree 

decades. S&ME conducted environmental monitoring at the subject facility in early 1991 

in conjunction with an Underground Storage Tank (UST) system removal. Laboratory 

analyses conducted on samples collected from the excavation indicated that a release had 

occurred. 

S&ME subsequently installed six monitoring wells to define the vertical and horizonal 

extent of the contaminant plume at the site. The Assessment Report (AR) was submitted 

to the South Carolina Department of Health Environmental Control (SCDHEC) in February 

1993. The SCDHEC response to the AR was received in April of 1993 wherein the 

installation of two additional monitoring wells was requested. In addition, the SCDHEC 

response requested the implementation of Free Product Recovery (FPR). A site location 

map and a site/monitoring well location plan are included in Appendix I as Figures 1 and 

S&ME submitted an FPR Plan to the SCDHEC in August 1993, with approval subsequently 

received in September, 1993. S&ME personnel installed the two wells on November 29 

and 30, 1994, based upon SCDHEC correspondence dated September 7, 1993 authorizing 

the installations. The FPR trench system was installed in early January, 1995. This FPR 

system installation will be the subject of a separate report to be submitted to the SCDHEC 

once the system is fully operational and re-charge has forced product into the recovery 

wells. The following report details the field procedures utilized during the referenced we!! 

installations, sampling and analysis data~Uf cpnciusionsregarding the site. 



2.0 GROUNDWATER MONITORING WELL INSTALLATION 

Two groundwater monitoring weiis (CNB-i346-M"vV-7 and CNB-i346-iviW-8) were instaiied 

at the subject facility between November 29 and November 30, 1994. The monitoring well 

locations are detailed in Appendix I, Figure 2. The well locations were determined based 

on the data obtained during the initial well installations, the location of groundwater utilities 

and above ground structures. It appears that these wells, in conjunction with previously 

installed wells, are sufficient to define the vertical and horizontal extent of the contaminant 

plume. 

The groundwater monitoring weiis were constructed by advancing 6 ii4-inch outside 

diameter (0.0.) hollow stem augers to a depth of approximately 13 feet below grade. The 

boreholes were converted to monitoring wells with the installation of 13 feet of two-inch 

diameter, schedule 40 PVC casings and screens. A 10-foot section of screen was used 

in each well with a number 10 (0.010 inch) factory slot size. The screens were installed 

from approximately t\AJO feet above and eight feet below the groundwater table. A clean, 

coarse, washed filter sand (FX-50) was installed by tremie within the annulus of the wells 

opposite the well screen and to a depth of one-foot above the tops of the screens. One­

foot bentonite pellet seals were placed above the filter sand and the remaining annulus of 

the wells were filled with neat cement grout. Protective locking well caps were used to seal 

the tops of the casing to provide security. Steel, watertight, bolt-down manways were set 

level with the existing grade so as not to interfere with vehicular traffic. 

locations were surveyed and added to a scaled site plan previously prepared by a 

surveyor. SCDHEC Water Well Record Forms are included in Appendix II. 

Auger cuttings generated from the well installations were containerized in 55-gallon drums. 

S&ME requested permission to dispose of these drums in correspondence dated February 

15, 1995. Upon receipt of approval from the SCDHEC, S&ME personnel will dispose of 

the drums according to terms set forth in the referenced S&ME correspondence. 
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3.0 GROUNDWATER MONITORING WELL SAMPLINGI 
DEVELOPMENT AND LABORATORY ANALYSIS 

A minimum waiting period of 24 hours was allowed for the grout seals and concrete pads 

to become competent prior to well development and sampling. The wells were then 

developed and sampled in the order of installation. A minimum of 10 well volumes was 

purged from each well by slow pumping to ensure proper seating of the gravel pack filter 

prior to sampling. All equipment which was in direct contact with the purged water was 

decontaminated with a chemically neutral surfactant and rinsed a minimum of three times 

with deionized water prior to and between each well purged. The purged water from the 

weiis insiailed on-site was containerized and currently remains on-site. 

All eight wells present at the subject site were sampled utilizing disposable bailers brought 

to the site in factory sealed containers. As the samples were collected from the wells, they 

were immediately placed into specially prepared sample containers, labeled and placed 

on ice. The samples were then shipped by overnight courier to Hydrologic Laboratories, 

Inc. (Hydrologic) in Frankfort, Kentucky for analysis (SCDHEC certification #70002). 

Sampling of all wells was conducted on January 9, 1995. This sampling event included 

collecting a groundwater sample from each of the eight monitoring wells on-site. The 

samples collected from the wells during this round were analyzed for Benzene, 

Ethylbenzene, Toluene and Xylenes (BETX) and Methyl-Tert-Butyl Ether (MTBE). In 

addition, the two recently installed wells (CNB-1346-MW-7 and CNB-1346-MW-8) were 

sampled for Total Petroleum Hydrocarbons (TPH) by EPA Method 5030. The worst case 

well parameters had been targeted during the Hydrogeologic Assessment conducted in 

1992 and as such were not targeted for analysis during this phase of the assessment. 

Copies of the Sample Collection Summary Sheets are included in Appendix III. A 

summary of the water table elevations is presented in Appendix IV as Table 1. 
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4.0 lABORATORY ANALYSIS RESULTS 

The following sections detaii the analyticai resuits obiained from sampies coilected in 

January, 1995. Analytical results are tabulated in Appendix IV in Tables 2 and 3. Samples 

collected from the subject site were submitted to Hydrologic for analysis of targeted 

parameters. Copies of the sample chain of custody forms and laboratory data sheets are 

included in Appendix V. 

4.1 Soil Sample Analysis Results 

Scil samples \''1ere col!ected during the installation of CNB-1346-MW-7 and CNB-1346-MW-

8 from the capillary fringe. These samples were submitted to Hydrologic for analysis of 

BTEX constituents by EPA Method 8020 and Total Petroleum Hydrocarbons (TPH) by EPA 

Method S030. There were no targeted analytes detected in the soil sample analyses. Soil 

sample analysis results are tabulated in Appendix IV, Table 2. 

4.2 Groundwater Sample Analysis Results 

Perimeter wells CNB-1346-MW-1, CNB-1346-MW-2, CNB-1346-MW-3 and CNB-1346-

MW-4 were determined to be either free of petroleum constituents (laboratory results 

reported below quantitation limits (BOl)) or petroleum constituents were detected below 

drinking water standards (CNB-1346-MW-4). 

The telescoping (deep) well sampled during this round did not exhibit indications of 

petroieum hydrocarbon impact indicating confinement of the impacted region to the upper 

reaches of the surficial aquifer. Conversely, CNB-1346-MW-S was re-confirmed as the 

"worst case well". A S.O ppb Benzene Isoconcentration Map is presented in Appendix I as 

Figure 3 and a summary of the groundwater analytical data is presented in Appendix IV as 

Table 2. 
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5.0 POTENTIOMETRIC SURFACE 

TL-.. ............... + .......... ; ............... f. ... i ......... , ,..+ .................. 1 +h.o C"I .r4i,...i...,,1 """". lifo.r \ll~co, in+.ornnl-=t+o.rI I .tili"7inn n'!:llt'!3 nht'!:llin.on 
I lit;:: ~Vlt::'lllIVIIIC"lll .... ;::tUI Ie........:;; VI U 111;1 WOYI II ..... ' .... ' ""'"", .... 11 \;;1 ... 'I'y ....... '~ .... I ,....""' .... ~ ........ "',,,,_" '::1 .... ~" ... ........... " , .... ... 

by collecting water level measurements in all shallow monitoring wells installed on the site 

and applying this information to a scaled site plan with surveyed well casing elevations. 

This allowed the plotting of groundwater contours across the site. Appendix I, Figure 4 

presents a potentiometric surface map of the site based on the January 5, 1995 gauging 

data. The sample collection summary sheets for the monitoring wells are provided in 

Appendix IIi. As shown in Figure 4, the general direction of groundwater flow is to the east 

and slightly south. This direction of groundwater flow is consistent with measurements that 

have been collected in the past. 

Guaging data obtained from the recently installed wells (CNB-1346-MW-7 and CNB-1346-

MW-8) was not factored into the interpolated contours. Elevation data obtained from those 

wells appears to indicate that water table elevations at those locations has not yet 

stabilized. S&ME will monitor water table elevations at the site and submit potentiometric 

maps in siated Free Product Recovery reports incorporating this daia. 
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6.0 CONCLUSIONS AND RECOMMENDATIONS 

Based upon the instaiiation, sam piing and anaiysis of iwo additionai monitoring weiis at the 

site, it appears that the horizontal and vertical extent of the dissolved petroleum plume 

have been defined. Further, S&ME in conjunction with Navy Base personnel, have 

implemented the Free Product Recovery (FPR) plan approved in SCDHEC 

correspondence dated September 7,1993. Due to the clayey nature of soils at the subject 

facility and the associated low permeability, it is anticipated that "steady state" conditions 

will take some time to achieve. S&ME personnel will monitor progress of the FPR system 

and report to the SCDHEC on a quarterly basis. Given the length of time the plume has 

remained in the subsurface, it would appear that the low permeability of on-site soils wiii 

inhibit migration of the contaminants. 

With the completion of assessment activities and the implementation of the FPR system, 

it is recommended that a Corrective Action Plan (CAP) be prepared for the site to address 

the dissolved petroleum constituent in the groundwater. 
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SCDHEC WATER WELL RECORD FORMS 



SOUTH CAROLINA DEPARTMENT OF HEALTH AND ENVIRONMENTAL CONTROL 
Ground Water PTotection Dlyilion 2100 Bull 51 ... 1 

. " 

O.,tance And Olfection from Road Inter$flct.ons 

)itt- "c(.D\'i~ ~oll~t~h"Y""" t .. tt.rrt;~ 
Clv.a llo .. :e. ~ t ..... h/CNw l~)~ N-.r. .5t..tl-( 

Street addre .. & City of Well Locat.on 

S .. etch Map: (See example on back) 

jo:, \"c5).\to" i ~ we-l\ \ 0 u. -Ii", T lllM -
Fi,t"~ 4 ~ Aad.....a'J .... b A~~e~H\"'1 "Rtr ... t 

2. CUTTING SAMPLES ve5D No 

Geophysical Logti 0 Yeti (Please enclose) 0' No 

" 2 2 
, 

1 10 2 
4' C' 

/ 

S' I 
5' " 

Columbia, S.C. 21201 (803) 734-5331 Weiit\' Well Aecord 

I-===~""'~=====':.chc.. ____ 'C:'.,,'~ • .':C~'~m:':":"I.t.d 1 \ 11 0 / 4 It 
6. Mud RotarV 0 Jetted Ou. 

o Air Rotary 0 Oriven OOthe, 

7. USE 

o Domest.c o PublIC Supply'Perm" No. ____ _ o '''<"IulUv 

o Ir"9atlon o Air Cond,tloning 

o Te!.1 Well Ii'f 
8 CASING We\d~d 

Olam_~ ___ _ 

Type [i3"Pvc OGiiJ1yaniZed 

OSteel OOther 

2. to ~ft. depth 

In. to __ ft. depth 

Height Above/Selow 

Surface _______ " 

We,~ht 

Drlye Stloe? 

____ Ibs./ft 

DYes [i{NO 

T vo' c.. _-1l'~"c.cc..",-.--c..--__ 
slotIGaule_-'()~.~O~I_' __ _cc_ 'v::'INOT~"'JU~UE;C;EE;~ 

Set Between 2... It. iiJnd _--,',,2-,,-__ It. NOTE: MULTIPLE 
_____ It. ~!"oj _____ h USE SECOND SHEET 

Sieve Analys,!. (Please enclose) ~o 

It below tiiJnd surface after 24 hours 

L Below Land 

______ It. after 
j)ump '"~-"N-O---G.P. M. 

o Yes (Please enclose) 

Y,eld 

o 

__ ~~ __ ~_tl. 10 __ -,-'-"';C-__ " , r , ... un,forrr.,tv coeff,c.ent 

14 WELl. GI'IO 

o Concrete 0 Othe, 0 
Deplh F'OrT> It 10 h. 

PDSS'IBc' CONTAMINATION ___ ~ •• I ____ Oi'.clio" 

I-~Ir:£!!t"!,,-!i)/..!!!C!.!~~ pe Well dls'nfec1ed 0 Ye!. T V p~ -------1 
1---------------------4----+----·1 vpon completion ~NO 

,cate water bear,ng lone!. 

('",se a 2nd s"eel ,/ neenedl 

RKS 

Mh name ____________ • model no ___________ -' 

H.P YOlts ___ length Of drOP pipe __ It capacltv ___ v,"rr.' 

TYPE OSvbme.sltJle 

Jel (deep) 

o Jet Ishai1ow) 

Red 

17 WATER WELL CONTRACTOR'S CERTIFICA.TION: This 
and this report is true 10 the best of my knOwledge and belief: 

REGISTERED .$t}l.t ""'-. BUSINESS I· 

NAME C'. 
A: DRESS 

LJ Tur!),ne 

........ Centrifugal 

OHEC. '903 (10/86) 

I's~,gn;,e;d~'~£.~' ~di~%~;;i~~~~~;CE;Da;,~T~.~NO-=·~'i.,~':::~q':~~~t~~':..=-==:.=-=-:.:j;;l 
COpy, MAIL TO: S.C. DEPARTMENT F HEALTH A;;O 



SOUTH CAROLINA DEPARTMENT OF HEALTH AND ENVIRONMENTAL CONTROL 
Ground water Protection Dlvilion 2100 aun SI ... I 

Sketch M,p' (See example on ba(;k) 

j~ 1'It~-kY i "'3 \o.lt-l\ \oo..~ .... rlQM 
Fi'JlIV't- 4 ~ ,~dJ.....(b .... h As~ml'''''1 

2. CUTTING SAMPLES No 

Geophysical Logs 0 Yes (Please enclose) 

NE 
Of 

/ 

7 

eonow 
~ 

J3 

Columbia, S.C. 29201 (103) 734-5331 Wall< Won R.cord 

AdOre .. 

f" Cate Complet.d 

o Jetted 

_____ .c,="-._ ... _--; 

o Dug 

o Driven 0 Cabl. tool Oath., 

~~-----------------
o Domest'c o Publ,c S .... pply Perm,t No. ____ _ O"t'lt1uI U V 

o Ir.,gatlon 

o Te't Well 

Welded 

Type OGalvanized 

DStHI oOthe. 

__ 2-__ to ~tt. dePth 

In. to __ ft. depth 

Height. Above/B.,ow 

Surface _______ h. 

We.ght Ibs.lft 

Dr,ve Sho.? 0 Yes [if'NO 

Tvpe,~-,7-,"-,L=-.~r.-__ 

5 I Ot 'G auz e_->O~. "O:.lL'_' -_ -_ -_ -_;:~ ==__L_ength -;;Ot:::;;J..1:;~;c;;;;;;1 
Sel Between 2.. ft. and t 2. It. NOT£.: MULTIPLE 

_____ ft. and _____ ,t,. USE SECOND SHEET 

ft. below land ' .... dace after 24 hours 

1. p' 

______ It. after n .. p .... mp'ng '7 ____ G .P .M . 

ri5:o DYe, (Please enclosel 

12. w QUAL! 

Che<T',cal A .... alys's 

Please Enclose Lab Results 

13 ARTIFICIAL No 

__ -,e:...-~ __ ft. 10 _-,-'~3 __ f' I.e. un,fo'<T',tv coeff,cient 

14. WELL GRO 

U Conc.ete 0 Other 0 --------1 

~--D-.-p-'-n-----F-,O-~-~===()====~,~,~,~O~~========~'~,~.-------.----________ ~ 
NEAREST SOURCE OF POSSIBLE CONTAMINATION ___ ~ .. t ____ O'I.<:I'O'" 

~~11:~~,,-H;~I::!,~~_T y pe Well OlSlnlecled 0 Ve, 
1---------------------+------+-----1 upon completion ~NO 

Tvpe ____________ -i 

A.mount 

16. PUMP Dale Installed 
Mir na<T'e _____________ .rnodtd.-.;;:.. _______ . ___ -; 

H P lIolts _____ length 01 d.op p'pe __ II capac,ty ____ gP~1 

TYPE DS .... bme.',ble o Jet ('''ailow) o T ..... b.ne 

Jet (deep) :-' Centrif .... g.1 

cale water bea.,ng lone, WELL CONTRACTOR'S CERTIFICATION: 
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BUSINESS _~_~,-JI,_t'."",--k_: ___ A: DRESS . ..; 
NAME RKS. 

OHEC • 1903 PO/86) 
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COpy 1 M .... L TO: S.C. DEPARTMENT F HEALTH A~ ENVIRONMENTAL CONTROL 
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SAMPLE COLLECTION SUMMARY SHEET 

General 

Job Name: NAVY BLDG. 1346 2. Project No.: ..,,1..,,1 "-3,,,4 -_9"-3"----'2~9'_'8'__ ____ _ 

3. Sampled By: TODD T. / FRANK S. 4. Weather: COOL / SL'NNY 

5. Location: -,N~' A:o:\~'Y~B",Ao:S:.=E,--___ 7"'< _______ _ 

7. Well Condition: 6 r;;:.;« 
6. Well #: ~1,-,3,-,,4,-,,6,----,-I ________ _ 

8. Personnel Present TODD/FRA~K 

Water Level Information 

-'"'). t... 0 J 
1. Date: 1/9/95 £- 3. Static Water Level: _-"O_.,-:/,,---q~ ___ Ft Below M.P. 

4. De scription of Mea s urin _.:.:H.:.I.:.G H:.:-S::,I:.:D;:.:E=-::=O:..:F:,.:P--,V-=C,--"C:.:A::cS.:::I N",' G"----______________ _ 

5. Height of M.P. abo elow'I' Ie) Land Surface: _"'3-=,-_'_' ___________________ _ 
6. Method of Water Level Measurement: ELECTRONIC WATER OR OIL/WATER INTERFACE PROBE 

Evacuation Procedure (Wells) 

1. Date: 1/9/95 2. Time Evacuation Started: z..~ z..o 3. Time Evacuation Finished: L: ')S 
4. Method of Evacuation: DISPOSABLE BAILER 5. Total Well Depth: If. 6 Ft Below M.P. 

6. Casing Diameter (D): 'Z.- inches 7. HT. of water column (H - Well Depth - Water Level): "l. ":}- , Ft 

B. Volume of Water in Well (0.041 D'H) = /. '-I 'L- X 7:> '1. ~ i" Gallons 
'vVell VOIUllle X # Volumes = Total Gallons Purged 

)econtamination Procedure: STANDARD S&ME PROCEEDURES 

Meter Calibration: 

Buffer PH 7.0 --:---,---:-_ 
Actual 

Record of Well Evacuation 

Vol. Purged (Cummul. Gals) 

Water Temperature (F) (C) 

PH (Standard Units) 

Specific Condo (M/MHOS) 
(PPM) 

Turbidity (Subjective) 

Odor (Subjective) 

I Other: 

Sampling Information 

Buffer PH 4.0 or 10.0 
Actual 

d .8" /. ~I 
/ 

1.6·~ /Y'C- /f"c 

%6 It ,0 'Vf1o 

'toG t 79 6'-I"J 

cJu-- C/o--- C',...t, 
¢ f3" ,,/ 

_____ Cond: ________ __ 

Standard Actual 

2(,:)- 2.1" '1-,l5 

f S"e,.. !'·c . ('~; 
/ T "'-

z..n~ -; i"1-O 19f'U 

(.{-< U--r 6- « J 

CJ~ 0: J U .I 

~/ /' ~ 

;;J. :1( 1. Date: 1/9/95 2. Time: ______ 3. Sample Containers (Number/SizetType): 2- 40ml vials 
Analyses requested: "'6"'O"'2_+-'--M"T""B"'E"-_______ ---;;:-=---::---::----=-____ -,-________ _ 
Samples Filtered: no 6. Filtration Equipment: ---=n:.:.l-=a=---_______ _ 

i. Samples Preserved: yes 8. Preservative: H"'C"'L"------:==-__ ~--------
9. Lab Performing Analyses: HYDROLOGIC 10. Sample Type: Well PVC ; Stream ____ _ 



SAMPLE COLLECTION SUMMARY SHEET 

General 

Job Name: NAVY BLDG. 1346 

Sampled By: TODD T. / FRANK S. 

2. Project No.: -,-1-=-1-,,-3.::.4 _-",-9,,-3 -_2=-9"'8'--____ _ 

4. Weather: COOL / SUNNY 

6. Weii iJ: 1346- 2-5. Location: NAVY BASE 
~~~~--~---------------

7. Well Condition: _->"G,,4'-'<-o""[)L-_________ _ 8. Personnel Present TODD/FRANK 

Water Level Information 

1. Date: _~1.!../.<-9'-/"-'95"__ __ 2. Time: / : ~ 3. Static Water Level: _-----'J .... '-"'l."'O:::..... ___ FtBelow M.P. 

4. 

5. 

Evacuation Procedure (WeBs) 

HIGH SIDE OF PVC CASING 

INTERFACE PROBE 

1. Date: 1/9/95 2. Time Evacuation Started: I~ 50 3 Time Evacuation Finished: Z '. I" 
4. Method of Evacuation: DISPOSABLE BAILER 5. Total Well Depth: f} ... 0 Ft Below M.P. 

6. Casing Diameter (01: L.- inches 7. HT. of water column (H .. Well Depth .. Water Levell: "T. i Ft 

8. Volume of Water in Well (0.041 D'HI = f. <.. , X ') '-I. r L-- Gallons 
Well Volume X # Volumes = Total Gallons Purged 

9. Decontamination Procedure: STA-NDARD S&'-ME PROCEEDURES 

,Vlete, Calibration: 

Buffer PH 7.0 -,._.......,-_ 
Actual 

Record of Well Evacuation 

Vol. Purged (Cummul. Galsl 

Water Temperature (FI (CI 

PH (Standard Units) 

Specific Condo (M/MHOSI 
(PPM) 

Turbidity (Subjective) 

Odor (Subjectivel 

Other: 

Sampling Information 

Buffer PH 4.0 or 10.0 
Actual 

? .1' /."1 l.. 

"2. L "c IY<:'- I to <--

( .. ' C 
~ 

(, ~ 6. 1 " 

6 LO i"~ '(<to 

O<~ (j~ CI~ 

~ ¢ /; 
I 

~~~.......,- Cond: ____ __ 
Standard Actual 

1.f't' J f'Y '/. r L... 

I <r 0c..,.. Irc- IrL 
.... ..- , ("') / /' I ~ 
b· '1 ) 6· • 7 

t-rrn. <) / c. Jf' 

c.r a U---t-, Ctc-Jl-. 

~' /f' r;5'7 
/' 

7... : I' 1. Date: 1/9/95 2. TIme: ______ 3. Sample Containers (Number/Size!Type): 2- 40ml vials 
4. Analyses requested: .,,6"'0"'2_+-'--'Mb1.T..,B"'E _________ --,:-=_-:--::-.......,-____ ,-________ __ 
5. Samples Filtered: ,....-'u"'o=-=-_ .. _________ ~ 6. Filtration Equipment: -=u"'7..:a=--_______ _ 

Samples Preserved: yes 8. Preservative: "-HC,,,L,,-_=~ __ ~ _______ _ 
Lab Performing Analyses: HYDROLOGIC 1 0. Sample Type: Well PVC ; Stream 



SAMPLE COLLECTION SUMMARY SHEET 

Ger.eral 

Job Name: NAVY BLDG. 1346 

Sampled By: TODD T. / FRANK S. 

2. Pr oj e ct No.: .0.1.0.1 ~3 4:::-:..92c3e.::-~2,-,9~8c..-____ _ 

4. Weather: COOL / SUNNY 
~ \.I./_It,u. 1 ':l/_L "7 
U. YVCIl 1t, ~ ..J .... u- J :>. LocatIon: -"~"-'A:..:V--,Y--,,B::.:A::.S;;;E,,---, __________ _ 

7. Well Condition: _--,0,---~ ___________ _ 8. Personnel Present TODD/FRANK 

Water Level Information 

,. Date: 1/9/95 2. Time: I: 0-0 3. Static Water Leyel: 5- (JT> Ft Below M.P. 

4. Description of Measuring Point (M.P.): ~Hc:I.::G::H_S:::-I:.:D::.:E~O::F:....;P--.:V.::C~C::.:A::.S::IN~G~ ______________ _ 

5. Height of M.P. aboyelb<1§lCircle) Land Surface: __ <1!.--" ___________________ _ 

6. Method of Water Level Measurement: ELECTRONIC WATER OR OIL/WATER INTERFACE PROBE 

Evacuation Procedure (Wens) 

1/9/95 {:(I'O f~ tl 1. Date: 2. Time Evacuation Started: 3. Time Evacuation Finished: _-'-__ _ 

4. Method of Evacuation: DISPOSABLE BAILER 5. Total Well Depth: I 1.. 0 

6. Casing Diameter (D): z....... inches 7. HT. of water column (H - Well Depth - Water Level): 

8. Volume of Water in Well (0.041 D'H) = I . l'f X '3 1 ·4 't 
Well Volume X # Volumes = Total Gallons Purged 

9. Decontamination Procedure: STANDARD S&ME PROCEEDURES 

.·"eter Calibration: 

Ft Below M.P. 

1f-,6 Ft 

Gallons 

Buffer PH 7.0 --;-,---;-_ 
Actual 

Buffer PH 4.0 or 10.0 
Actual 

---::---:---:- Condo ____ _ 
Standard Actual 

Record of Well Evacuation 

Vol. Purged (Cummul. Gals) of .a (. JP' ).0 4 J..- "T'} 7.1{ 'f 

Water Temperature (F) (C) ,t'''-- [(J0C- z-c',- ?I"~ L1.."C 1. 1.' <-
PH (Standard Unitsi .,... S z- - cf'b 

,..... "'- ~/ ~ ~, '} .q- ('. f "L- ) . ~ . } . .I • 

Specific Condo (M/MHOS) 
(PPM) cr '}O « )0 1'fo ;01-0 (010 /0 t. c) 

Turbidity (Subjective) Cler- C /. ~A-., O·~J.., L' ........ L., 0 .. ~.4l..., c.r.....J.., 
Odor (Subjective) d fi ~' f6 ~. .0/ 
Other: / / 

Sampling Information r-
j : L I 1. Date: _ 1/9/95 2. Time: _-"-____ 3. Sample Containers (Number/SizeIType): 2- 40ml vials 

4. Analyses requested: ,.,6"'O"'2'-'.+....!:lMTb2.BE&.-________ ::--=-::--:--=---:c ____ .-________ _ 
5. Samples Rltered: no 6. Filtration Equipment: .......:n.:.:7,.:a=--_______ _ 

Samples Preserved: yes 8. Preservative: H!!:C~L:!:._~= ___ "...... ______ _ 
Lab Performing Analyses: HYDROLOGIC 10. Sample Typ~ ,We!l. PVC; Stream 



SAMPLE COLLECTION SUMMARY SHEET 

General 

1. Job Name: NAVY BLDG. 1346 

Sampled By: TODD T. I FRANK S. 

2. Project No.: -'.1.=.1"-3::c4-_9""'3"----'2~9'_"8'__ ____ _ 

4. Weather: COOL I SrI,NY 

6. Well#: 1346 t.f 
8. Personnel Present TonD /FR.'~;;; 

ti. Location: -'t-"~A.:.:\:..:'Y'--"B"'A"'S";E;_-_::::_---------
7. Well Condition: _-'"6""'-'~::.....:"-"'''''-________ _ 

Water Level Information 

1. Date: 1/9/95 2. Time: /7 .. :.1..A 3. Static Water Level: __ '-1-'-'-. _-=t'-'''" ____ Ft Below M.P. 

4. Description of Measurin Point (M.P.): _..::H~I:::.G.::H--.::.SI::::D~E~O::;F;._;P:.,:\:.c'C:....::C..::Ac:::S.=L~NG~--------------­
")" 5. Height of M.P. abov ircle) Land Surface: __ "'--___________________ _ 

6. Method of Water Level Measurement: ELECTROI'IC WATER OR OIL/WATER INTERFACE PROBE 

Evacuation Procedure (Wells) 

1. Date: 1/9/95 2. Time Evacuation Started: I (. 1..0 3. Time Evacuation Finished: ~1_1._: ...:'_' __ 

4. Method of Evacuation: DISPOSABLE BAILER 5. Total Well Depth: It. 0 Ft Below M.P. 

6. Casing Diameter (D): 1...--- inches 7. HT. of water column (H - Well Depth - Water Level): ""r. A. t Ft 

8. Volume of Water in Well (0.041 D'H) = { . I i' x"3 3. S Gallons 
Well Volume X # volumes = Total Gallons Purged 

9. Decontamination Procedure: STANDAR.D S&ME PROCEEDURES 

·.vlcter Calibration: 

Buffer PH 7.0 -;--:---,._ 
Actual 

Record of Well Evacuation 

Vol. Purged (Cummul. Gals) 

Water Temperature (F) (C) 

PH (Standard Units) 

Specific Condo (M/MHOS) 
(PPM) 

Turbidity (Subjective) 

Odor (Subjective) 

Other: 

Sampling Information 

Buffer PH 4.0 or 10.0 
Actual 

0 .}- r'1 
:2..0 c..- J...)..0<-- 1. 1..:<"-

,. , l ..... (.. '!"'b / rt) 
~ .... , 

" 
, -

61-0 6:ro ,~ 

Cl<: "'-- C.\<--- c...\~_ 

($ ¢ f 

_;:---:---:- Cond: --::---:-__ 
Standard Actual 

"Z. I z.i" j.\" 

.2.0· <;- f- ;1..0<<':"" "Z. 0 • <:-.. 

,("=?- t (( ~ 'L. 
{(O 6?O ~Y'C 

u~~ (.{~~ CI-

if P ?" 
/ 

1 

1. Date: 1/9/95 2. Time: I Z: ). 3. Sample Containers (Number/Size!Type): 2- 40ml vials 
4. Analyses requested: -"6"'O"'2_+::!:..JMT!llJB!l.IE'--________ ::-=_.,..--=-_____ ,--________ _ 
5. Samples Filtered: ,.....-:n':'o:-:.-__________ .,,- 6. Filtration Equipment: ---'n.::./.c:a=--_______ _ 
, Samples Preserved: yes 8. Preservative: H!!C"'L"-:--::--=~--_=_---------
). Lab Performing Analyses: HYDROLOGIC 10. Sample Type: Well PVC ; Stream ____ _ .. 



SAMPLE COLLECTION SUMMARY SHEET 

General 

Job Name: NAVY BLDG. 1346 

Sampled By: TODD T. / FRl,NK S. 

2. Pr oj e ct No.: .01..01.=.3.::4::.-,,-9 ",3 -::.2"-'9,,8'----____ _ 

4. Weather: COOL / SL'NNY 

5. Location: NAVY BASE ~ 

7. Well Condition: __ l...(')L'::~c......::~==-_______ _ 

6. Well #: 1346- (" 

8. Personnel Present TODD / FR.~~;K 

Water Level Information 

1. Date: 1/9/95 2. Time: 1. . <)t> 3. Static Water Level: '-1 . .2 '1 Ft Below M.P. 

4. Description of Measurin . t (M. P.): -=:H::.I::.G.::H-=.S::.ID::.:E=---:O:..:Fc......::P--'V-"C'---"C::..:A.::.S.::.IN"'G"-______________ _ 

5. Height of M.P. above elow (C"' cle) Land Surface: _1...""--,, ____________________ _ 
ELECTRONIC WATER OR OIL/WATER INTERFACE PROBE 

Evacuation Procedure (Weiis; 

1. Date: 1/9/95 2. Time Evacuation Started: "2 . <;<J 3. Time Evacuation Finished: J:Jo 

4. Method of Evacuation: DISPOSABLE BAILER 5. Total Well Depth: /:J. CJ Ft Below M.P. 

6. Casing Diameter (D): lj inches ,7. HT. of water column (H· Well Depth· Water Level): '1-. -=I "+ Ft 

8. Volume of Water in Well (0.041 D'H) = )" 0"'( x"1 I r- J.." Gallons 
Well Volume X # Volumes = Total Gallons Purged 

9. Decontamination Procedure: STAlmARD S&HE PROCEEDURES 

Meter Calibration: 

Buffer PH 7.0 -0---0-­

Actual 

Record of Well Evacuation 

Vol. Purged (Cummul. Gals) 

Water Temperature (F) (C) 

PH (Standard Units) 

Specific Condo (M/MHOS) 
(PPM) 

Turbidity (Subjective) 

Odor (Subjective) 

Other: 

Buffer PH 4.0 or 10.0 
Actual 

t: 50) t·/I 
/j"L- Ir'<- 1"<"'-

5, ( -=i- , .~? t. L\' 

11 0 J.. '1 <:> 'He, 

0 n CI....-t, [I~t., 

5't-r~ f+r--: 
I 

~h, ___ 
u u 

_~_~ Cond: __ ~ __ 
Standard Actual 

1./b /1.. 2., II 1...; 
I rCc-. Ij"L- Iro '-

5'·n"· ("":0 (. l( 'f 

ZIb "J'f 0 ;1.ro 
Cf~ Ci .t7 U,---£'.., 

~f.""1-" jfr..,_ (/r.....,. 
1 v 

Sampling Information 
1. Date: 1/9/95 2. TIme: "]: )<1 3. Sample Containers (NumberISize/Type): 2- 40ml vials 

, 

4. Analyses requested: -"6'""0"'2_+"'-'MT~B"'E"'-________ c_=-.,..-------~---------
~ Samples Filtered: ,...-'n"'o"-:-__________ ~_ 6. Rltration Equipment: .....:n;:!l:..:a=-_______ _ 

Samples Preserved: yes 8. Preservative: H"'C"'L"-_==-__ -=-_______ _ 
Lab Performing Analyses: HYDROLOGIC 10. Sample Type: Well PVC ; Stream ____ _ 



SAMPLE COLLECTION SUMMARY SHEET 

General 

Job Name: NAVY BLDG. 1346 

Sampled By: TODD T. / FRAKK S. 

2. Project No.: ..01.=.1;.3:;.4 -.:::.9"'3"'-"'2,,9"'8'---____ _ 

4. Weather: COOL / SUN"Y 

6. Well #: 1346- 6 5. Location: -'N;:c.A:..:v--'Y'--'=B::.:A'''S.:::E_----=-__________ _ 

7. Well Condition: _-'b=6.£d2"""'--_________ _ 8. Personnel Present TODDifRA';K 

Water Level Information 

1. Date: 1/9/95 2. Time: )'.--{C:> 3. StaticWaterLevel: __ 'i-.:..:.:.6~? ____ FtBelowM.P. 

4. Description of Measuring Point 1M. P.I: ~H~I.:::.G.:::.H..:S::.:I::.:D::..:E"_::::'O::..:F'-:-'P::..:V-'C'---'C::.:A"'S..::.I.:::.NG~---------------
5. Height of M.P, ab~I~Clel Land Surface: _"""3=---" ____________________ _ 
6. Method of Water Leve easurement: ELECTRONIC WATER OR OIL/WATER INTERFACE PROBE 

Evacuation Procedure (Weiis) 

1/9/ 7 Ir: t..o 
1. Date: 95 2. Time Evacuation Started: . ~'. '1 <> 3. Time Evacuation Finished: __ ,-'-__ _ 

4. Method of Evacuation: DISPOSABLE BAILER 5. Total Well Depth: )..6.0 Ft Below M.P. 

6. Casing Diameter (D): 7.--- inches 7. HT. of water column (H· Well Depth· Water Leve)): ).1."] ( Ft 

8. Volume of Water in Well (0.041 D'HI = 1· y q X") /0."( i Gallons 
Well Volume X # Volumes = Total Gallons Purged 

9. Decontamination Procedure: STANDARD S&HE PROCEEDtJRES 

riileter Calibration: 

Buffer PH 7.0 -;-_-,-_ 
Actual 

Record of Well Evacuation 

Vol. Purged (Cummul. Gals) 

Water Temperature (F) (C) 

PH (Standard Units) 

Specific Cond, (M/MHOS) 
(PPM) 

Turbidity (Subjective) 

Odor (Subjective) 

Other: 
I 

Buffer PH 4.0 or 10.0 
Actual 

<f 21 'I. 1.-

I , • /J"<-- IY"C 
'i. )'-{ 1-. C'r :f-. ( ~ 

'1{1o L{J.. )<l '·n·{' 
C\G.c--. (/~~ (; .'./) 

~",.loR '",:\ I , JK: ~ 

Standard 
Cond: ___ ~ __ 

Actual 

(G ~.~ IC' 'Ii 

I r'-y 2 0 '<- lO' c.-

1 1~ :;' I 0 -::r 0 f" 

5.1,0 r'}' '0 I..f' '9- 0 

(.( o. C' 
_# . C ,._ll-, J 

R. M. :/J.. ,.... 'JJ/ P1. leP 

Sampling Information 
1. Date: 1/9/95 2. TIme: y: ~O 3. Sample Containers (Number/Size!Type): 2- 40ml vials 
4. Analyses requested: -'6"'O'-"2'--'-+-"'MT~B ... E ________ _::;__;::::c__.-=-_:_---_r::_---------
" Samples Filtered: ,---;n"'o:-::.-__________ --:::- 6. Filtration Equipment: --.-.:n:!./.::a:....-_______ _ 

Samples Preserved: yes 8. Preservative: H~C",L,,-_=~ __ ~ _______ _ 
.' Lab Performing Analyses: HYDROLOGIC 10. Sample Type: Well PVC; Stream 



SAMPLE COLLECTION SUMMARY SHEET 

General 

Job Name: NAVY BLDG. 1346 

Sampled By: TODD T. / FRANK S. 

2. P r oj e ct No.: -=-1-=-13"'4"'-'-'9,,3"'-'-'2'-'9"'8'-----____ __ 

4. Weather: COOL / SUNNY 

6. Well #: 1346- 1-5. Location: ...:N:::A-=-V:.:Y,--=B~A",S7E,-:-___________ _ 

7. Well Condition: N e-..; -~~~---------------
8. Personnel Present TODD /FR.~.';K 

Water Level Information 

1. Date: 1/9/95 2. Time: (I; 00 3. Static Water Level: "1. 1 (' Ft Below M.P. 

4. Description of Measuring Point (M.P.): ~H:.:I::.G::.H~S=:ID::.:E~O-:.:.F~P..:V..::C:....::C~A.:::S=_IN~G~ ______________ _ 
~ LL" 5. Height of M.P. abov~ircle) Land Surface: __ ,~ ____________________ _ 

6. Method of Water Level Measurement: ELECTRONIC WATER OR OIL/WATER INTERFACE PROBE 

Evacuation Proceduie (\Vells) 

1. Date: 1/9/95 2. Time Evacuation Started: If: c-t> 3. Time Evacuation Finished: II. J r ----'~~-

4. Method of Evacuation: DISPOSABLE BAILER 5. Total Well Depth: _...J/:,..::l._O ____ Ft Below M.P. 

6. Casing Diameter (D): '2-- inches 7. HT. of water column (H - Well Depth - Water Level): r· 'll Ft 

8. Volume of Water in wel(jf"041D'0} 1,lr X I() II.r1 Gallons 
Well Volume X # Volumes = Total Gallons Purged 

9. Decontamination Procedure: STANDARD S&"l1E PROCEEDURES 

Nleter Calibration: 

Buffer PH 7.0 -::_-::_ 
Actual 

Record of Well Evacuation 

Vol. Purged (Cummul. Gals) 

Water Temperature (F) (C) 

PH (Standard Units) 

Specific Condo (M/MHOS) 
(PPM) 

Turbidity (Subjective) 

Odor (Subjective) 

Other: 

Buffer PH 4.0 or 10.0 
Actual 

rf :}. "'} r '1. ¥. 
'Z ~ <- ..2.1#<:..- 2.-2"'-

<;.l.j 1 s·l..{\" ), '(7 

'tY' >1(0 ';16 

C\o.~ C i'-~ C/~ 

¢ ~' if' 
/ 

~~-::~ Cond:_~_~ __ 
Standard Actual 

-:t.IY '1.fL- If. f'7 
2. 'Z • '-r- ZO '<.- / f'~<--

C:. )'1 ). J:r ) '1 "f 

). +0 {' J() '-0-0 

(\~ q '9, C Ic_ Q,., 

6 ' tTl ~I 

Sampling Information J 
1. Date: 1/9195 2. Time: II: J( 3. Sample Containers (NumberISize/Type): ..:;~--=:4~Om:cl::....cvc.:i=a~1c"!s_ 
4. Analyses requested: 602 + MTBE nK no J6 
~ Samples Filtered: --:'n"'o<--. ___________ 6. Filtration Equipment: ...,.:n::,/,::a'-----_______ _ 

Samples Preserved: yes 8. Preservative: !!H~CL!:C,-."--==-__ -,,,. _______ _ 
Lab Performing Analyses: HYDROLOGIC 1 O. Sample Type: Well _P.:..;V.:..;C"--__ ,; Stream 



SAMPLE COLLECTION SUMMARY SHEET 

~eneral 

Job Name: t;.WY BcDG, 1346 2. Proje ct No.: ",1-=1 ",3::.4 --"..9 =-3 --'2=-9"'8"----____ _ 

Sampled By: TODD T. / FRAI'K S, 4. Weather: COOL / S1:NNY 

5. Location: -,N.:.:A,-,\c...:'l,--' -=B"'A"'S""E ____________ _ 6. Well #: 1346- <6 
7. Well Condition: _--,N,-,--' ,,=C-,~=---__________ _ 8. Personnel Present TODD /FRANK 

Water Level Information 

1. Date: 1/9/95 2. Time: IO.C'V 3. Static Water Level: <, 1<.( FtBelow M.P. 

4. Description of Measuring Point (M.P.): ---.:..:H.:.IG::H~S:::I:::D:.:E~O:::F~P_'V.:.:C~CA=SI'_'N.:.:G~ ______________ _ 
~~. Iltl 

5. Height of M.P. above~~~:~3<:irCle) Land Surface: __ ,-'---____________________ _ 

6. Method of Water Level Measurement: ELECTRONIC WATER OR OIL/WATER INTERFACE PROBE 

Evacuation Procedure (Wells) 

1. Date: __ 1_/_9_/_9_5 ___ 2. Time Evacuation Started: I 0: e-u 3. Time Evacuation Finished: (0:,/0 

4. Method of Evacuation: DISPOSABLE BAILER 5. Total Well Depth: /1 .0 

6. Casing Diameter (0): 'L.-- inches 7. HT. of water column IH, Well Depth, Water Levell: 

8. Volume of Water in Well (0.041 D'H) = ! ' f r X /0 I r F 'I 
Well Volume X # Volumes = Total Gallons Purged 

9. Decontamination Procedure: STANDARD S&ME PROCEEDURES 

Meter Calibration: 

Ft Below M.P. 

t· (( Ft 

Gallons 

Buffer PH 7.0 -,-_-,-_ 
Actual 

Buffer PH 4.0 or 10.0 
Actual 

~~~~ Cond:_~~ __ 
Standard Actual 

Record of Well Evacuation 

), I' c ') ') , I 1.. (' 

Vol. Purged (Cummul. Gals) t A~. ~ ~ 1"'t- ~.d 
I 

Water Temperature (F) (C) 'L.'i '- 2.),,- l 'l. <- 'Z. ("-r 'L LL- Z '] C-

PH (Standard Units) ('. -:f f (".Y'1 )'-rl S· (, '(" )".'1- ') S--.bI 
Specific Condo (M/MHOS) 

(PPM) 1 '-"I 0 ~O -:rc l1...>u L'1'I. z..~ ..2 -:rIO 

Turbidity (Subjective) d ('I,-~ C 16.&1.... (,._ ,0... C;,,4 C; ... /L, 

Odor (Subjective) ¥ I ./U f 0 /' ¢f' 

Other: 
I' , . , , , , II 

Sampling Information '3> 
1, Date: 1/9/95 2. Time: (0: yo 3. Sample Containers (Number/SizefType): L.1-:...--'.4",Om:::l,--,v,.:i""a.:::.l:::,s_ 
4. Ana lyses requested: -"6",Oc=2_+-,-MT!:!.bB",E"-_J.7.J:e:.1HL.>n;,-,,,-)~l) __ -=--=::--:-------,::-,.--___ --,--_________ _ 
- Samples Filtered: ,......,n"'o:-::--__________ _=_ 6. Filtration Equipment: ......:n.:.:!..:a'-_______ _ 

Samples Preserved: yes 8. Preservative: HCL 
Lab Performing Analyses: HYDROLOGIC 10. Sample Type!O:~W"-:-e::-I1-=-"P;:'V __ -;'C~~~~~;""S::-t-re-a-m------



SAMPLE CHAIN OF CUSTODY/LABORATORY DATA SHEETS 



H y D R o 

December 9, 1994 

S & ME, Inc. 
840 kM Country Blvd. 
Mt. Pleasant, SC 29464 

Attention: Keene Fleck 

PROJEX:T NlJoIBER: FL9434677 

L 

DATE CCI4PI.ElED: Deceni:ler 9, 1994 
DATE RECEIVED: Deceni:ler 6, 1994 

PROJEX:T DESCRIPTICH: 

o G c N 

INVOICING: 

S & ME, Inc. . •.•.................. 
840 kM Country Blvd. 
Mt. Pleasant, SC 29464 

'1134-93-298--2 soil samples analyzed for 8020 + MTBE/5030. 

Enclosed is the laboratory report for the project described above. If you 
have any questions or if \Ile can be of further assistance, please feel free 
to contact Jamie Fore. We appreciate your business and look forward 
to serving you again soon. 

Respectfully, 

~~0~ ilfamin ear ESterl 
Laboratory Director 

c 

1491 Twilight Trail 0 Frankfort, KY 40601 0502/223·02510 FAX 5021875·8016 0 Toll Free 1·800/728·2251 



H y D R o 

CCMPANY NAME: 
CCMPANY PROJECl' NUMBER: 

HYDROI.CXiIC PROJECl' NUMBER: 
HYDROI.CXiIC SAMPLE NUMBER: 
HYDROI.CXiIC LAB I.D.#: 
SAMPLE IDENI'IFICATIOO: 
DATE SAMPLED: 
DATE EXTRl\Cr.ED: 
DATE/TIME ANALYZED: 

L o G 

S & ME, Inc. 
U134-93-298 

FL9434677 
34677 
70002 
M/l-7 
11/29/94 
N/A 
12/7/94 

c 

ME'mOO EPA 8020 

ANALYSIS CAS tn. 

Benzene 71-43-2 
Toluene 108-88-3 
Ethylbenzene 100-41-4 
Xylene (Total) 1330-20-7 
MI'BE 

BDL = Below Sarrple Detection Limit 
SDL = Sanple Detection Limit 

CXMfl1I'S: 

SDL 
(ug/kg) 

6.0 
6.0 
6.0 
6.0 
30.0 

N c 

FR~Jr.T 

(ug/kg) 

BDL 
BDL 
BDL 
BDL 
BDL 

1491 Twilight Trail 0 Frankfort, KY 40601 05021223-0251 0 FAX 502/875-8016 0 Toll Free 1-800/728-2251 



H y o R o 

CCMPANY NAME: 
CCMPANY PROJECT NUMBER: 

HYDROr.cx;IC PROJECI' NUMBER: 
HYDROr.cx;IC SAMPLE NUMBER: 
HYDROr.cx;IC LAB I.D.*: 
SAMPLE IDENl'IFICATlOO: 
DATE SAMPLED: 
DATE EXTRACTED: 
DATE/TIME ANALYZED: 

L o G 

S & ME, Inc. 
H134-93-29B 

FL9434677 
34677 
70002 
t-M-7 
11/29/94 
N/A 
12/4/94 

c 

ME'Jl1CX) TPH 5030 

ANALYSIS 

Gasoline 

BDL = Below Sanple Detection Limit 
SOL = Sanple Detection Limit 

CXMIENI'S: 

SDL 
(ng/kg) 

2.0 

RESULT 
(ng/kg) 

BDL 

N c 

1491 Twi!ight Trail 0 Frankfort, KY 40601 05021223-0251 0 FAX 502/875-8016 0 Toll Free 1-800/728-2251 



H y D R o 

C01PANY NAME: 
C01PANY PROJECT NUMBER: 

HYDROI.(X;IC PROJECT NUMBER: 
HYDROI.(X;IC SAMPLE NUMBER: 
HYDROI.(X;IC lAB 1. D.lI: 
SAMPLE IDENl'IFICATION: 
DATE SAMPLED: 
DATE EXTRACTED: 
DATE/TIME ANALYZED: 

L o G 

S & ME, Inc. 
1I1134-93-298 

FL9434677 
34678 
70002 
Wi-8 
11/29/94 
N/A 
12/8/94 

c 

MEn'B(D EPA 8020 

ANALYSIS CAS 'lLV"\ 1'OJ. 

Benzene 71-43-2 
Toluene 108-88-3 
Ethy lbenzene 100-41-4 
Xylene (Total) 1330-20-7 
Ml'BE 

BDL = Below Sanple Detection Limit 
SDL = Sauple Detection Limit 

CCM-1ENTS: 

SDL 
(ug/kg) 

6.0 
6.0 
6.0 
6.0 
30.0 

N c 

FF.c::UT1l' 
(ug/kg) 

BDL 
BDL 
BDL 
BDL 
BDL 

1491 Twilight Trail 0 Frankfort, KY 40601 0502/223·02510 FAX 502/875·8016 0 Toll free 1·800/728·2251 



H y D R o 

CCMPANY NAME: 
CCMPANY PRCllECT NUMBER: 

HYDROILGIC PRCllECT NUMBER: 
HYDROIDGIC SI\MPLE NUMBER: 
HYDROILGIC LAB I.D.#: 
SAMPLE lDENrIFICATlOO: 
DATE SAMPLED: 
DATE IDcr'Rl\CTED: 
DATE/TIME ANALYZED: 

L o G 

S & ME, Inc. 
#1134-93-298 

FL9434677 
34678 
70002 
f.M-8 
11/29/94 
N/A 
12/7/94 

METHOO TPH 5030 

ANALYSIS 

Gasoline 

BDL = BelCM Sanple Detection Limit 
SDL = Sample Detection Limit 

2.0 

c N c 

RESULT 
(mg/kg) 

BDL 

1491 Twilight Trail 0 Frankfort, KY 40601 05021223-0251 0 FAX 502/875-80160 Tall Free 1-800/728-2251 



FOR SAMPLE MATRIX. FOR SAMPLE TYPE: 
W-WATER OR LIQUID 
S-SOIL OR SOLID 

G - GRAB 
C - COMPOS:tTE 

100 Ashland Park Lane 
Columbia, SC 29210 

803-750-0913 800-243-0913 

PO # 
00 5~~(., 

Method of Shipment 
Ah~YSO~ Av,,,,,,v..l ("of' 

• PROGRAM :tDENTIFICAT:tON UST 
UNLESS OTHERWISE: STATED 

BM'TER PUS!RVAT[ON CODE A-NONa B-Bcl C-HaOR D-82&04 l~-RNO) P-OTRER(SPZCIPY) 
PROJECT ID .: 1><1'>< IX 

0 
~ 
~ 
~ ;( 

0 x 
~ 

:I ~ 0 
~ ~ 

0 H !i! !i! N ... 
0 ~ :I 

, , 
g W m 

~ 
g 

~ 
, 

H 0 
N ... > 
0 

, 
~ 

~ 
~ :I H ~ w x g x 

~ .. I< ~ H 
W .. " 

;-

~ ~ 
H 

!l .. .. a .. x .. 1.1 I': I': 
~ w 

~ ~ ~ 

SAMPLER. 

FIELD SAMPLE COLLJ>CTION 
ID MATRIX TIME DATE 

MIJ-l W{]> 11/;.'1 6 x X 

MW-~ W @ 11/~"1 Cl X >( 

W S 

W S 

W S 

W S 

W S 

W S 

W S 

RELINQUISHED BY. J. 1M a. -~rA. DATE: f2/fl'ltr 

DATE: I d- ~ 

T'~ R~rplPT BY: ( I r DATE: 

w 

~ 
~ 
~ 
H 
0 

ill 
~ z 
:< 

E~ i 
... z 
0 

hl u 

~ 
~ ~ 

~:;j 0 

~ ~: z 
.. 
~ 

~ ~ ~: '"' 
m 

1 
L 

. 
~ 

5 
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H y o R o 

January 19, 1995 

REl'ORl'll'lG: 

S & ME, Inc. 
840 low CountJ:y Blvd. 
Mt. Pleasant, SC 29464 

Attention: Keene Fleck 

PRO.JEX:T NlJ.IBER: FL951430 

L 

DATE CDfE'IETED: Januaq 19, 1995 
DATE REX:EIVED: January 12, 1995 

o G c 

INVOICING: 

S & ME, Inc. 
840 I.ow CoontJ:y Blvd. 
Mt. Pleasant, SC 29464 

#1134-93-298 Bldg. 1346--8 water samples analyzed for 5030/602 + MTBE. 

N 

Enclosed is the laboratory report for the project described above. If you 
have arry questions or if we can be of further assistance, please feel free 
to contact Jamie Fore. We appreciate your business and look forward 
to serving you again soon. 

Respectfully, 

~~a:~~~. jamin CarlEsterl: 
Laboratory Director 

c 

1491 Twilight Trail 0 Frankfort, KY 4060105021223-02510 FAX 502/875-8016 0 Toll Free 1-800/728-2251 
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CCWANY NAME: 
CCWANY PROJECT NUMBER: 

HYDROICGIC PROJECT NUMBER: 
HYDROlDGIC SAMPLE NUMBER: 
HYDROICGIC lAB 1.D. #: 
SAMPLE IDENl'IFlCATIOO: 
DATE SAMPLED: 
DATE EXTRACTED: 
DATE/TIME ANALYZED: 

ANALYSIS 

L o G 

S & ME, Inc. 
#1134-93-298 BLDG. 1346 

FL951430 
951435 
399 
1346-1 
1/9/95 
N/A 
1/17/95 

ME'rHW EPA 602"mm: 

SDL 

c 

( ug/l) 

Benzene 
Ethylbenzene 
Toluene 
Xylene (Total) 
Ml'BE 

Surrogate Rec-over.ii 
BFB 

71-43-2 
100-41-4 
108-88-3 
1330-20-7 

BDL = Below Sarrple Detection Limit 
SDL = Sample Detection Limit 

1.0 
1.0 
1.0 
1.0 
5.0 

RESULT 
( ug/l) 

BDL 
BDL 
BDL 
BDL 
BDL 

73% 

N c 

1491 Twilight Trail 0 Frankfort, KY 40601 05021223-02510 FAX 502/875-8016 0 Toll Free 1-800/728-2251 
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CCMPANY NAME: 
CCMPANY PROJECT NUMBER: 

HYDROI.CGIC PROJECT NUMBER: 
HYDROI.CGIC SAMPLE NUMBER: 
HYDROI.CGIC lAB 1.0. *: 
Sl\MPLE IDENTIFICATION: 
DATE SAMPLED: 
DATE EXTRACTED: 
DATE/TIME ANALYZED: 

ANALYSIS 

L o G 

S & ME, Inc. 
*1134-93-298 BLDG. 1346 

FL951430 
951434 
399 
1346-2 
1/9/95 
N/A 
1/17/95 

ME'l'IJQ) EPA 602jJm3E 

8DL 

c 

( ug/l) 

Benzene 
Ethy lbenzene 
Toluene 
Xylene (Total) 
MI'BE 

S=ogare Recov8.Ly! 
BFB 

71-43-2 
100-41-4 
108-88-3 
1330-20-7 

BDL = Below Sanple Detection Limit 
SOL = Sanple Detection Limit 

1.0 
1.0 
1.0 
1.0 
5.0 

RESULT 
( ug/l) 

BDL 
BDL 
BDL 
BDL 
BDL 

72% 

N c 

1491 Twilight Trail 0 Frankfort, KY 4060105021223-02510 FAX 502/875-8016 0 Toll Free 1-800/728-2251 
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CCX>1PANY NAME: 
CCX>1PANY PROJECl' NUMBER: 

HYDROI..CGIC PROJECl' NUMBER: 
HYDROI..CGIC SAMPLE NUMBER: 
HYDROI..CGIC LAB I.D. t: 
SAMPLE IDENl'IFICATION: 
DATE Sl\MPLED: 
DATE IDcrW\CTED: 
DATE/TIME ANALYZED: 

ANALYSIS 

L o G 

S & ME, Inc. 
*1134-93-298 BLDG. 1346 

FL951430 
951433 
399 
1346-3 
1/9/95 
N/A 
1/17/95 

ME'l'HOO EPA 602jMmE 

,.,~c: lI.Y\ 
-~ .. -. SDL 

c 

( ug/l) 

Benzene 71-43-2 
Ethy lbenzene 100-41-4 
Toluene 108-88-3 
Xylene (Total) 1330-20-7 
Ml'BE 

Surrogate Rec;ove.r.. i i 

BFB 

BDL = Below Sarrple Detection Limit 
SDL = Sarrple Detection Limit 

1.0 
1.0 
1.0 
1.0 
5.0 

N c 

RESULT 
( ug/l) 

BDL 
BDL 
BDL 
BDL 
BDL 

75% 

1491 Twilight Trail 0 Frankfort, KY 406010502/223-02510 FA.X 502/875-8016 0 Toll Free 1-800/728-2251 
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C01PANY NAME: 
C01PANY PRC\JECl' NUMBER: 

HYDROLCGIC PROJECT NUMBER: 
HYDROLCGIC SAMPLE NUMBER: 
HYDROLCGIC lAB I.D. #: 
SAMPLE IDEm'IFICATION: 
DATE SAMPLED: 
DATE EXTAACTED: 
DATE/TIME ANALYZED: 

ANALYSIS 

Benzene 
Ethy !benzene 
'Toluene 
Xylene (Total) 
Ml'BE 

Surrogate Recovery: 
BFB 

S & ME, Inc. 
#1134-93-298 BLDG. 1346 

FL951430 
951432 
399 
1346-4 
1/9/95 
N/A 
1/17/95 

METHOO EPA 602jMmE 

CAS 00. SDL 
( ug/1) 

71-43-2 1.0 
100-41-4 1.0 
108-88-3 1.0 
1330-20-7 1.0 

5.0 

BDL = Below Sanple Detection Limit 
SOL = Sanple Detection Limit 

CCM1ENI'S: 

RESULT 
( ug/l) 

BDL 
BDL 
BDL 
BDL 
BDL 

75% 

1491 Twilight Trail 0 Frankfort, KY 4060105021223-02510 FAX 502/875-8016 0 Toll Free 1-800/728-2251 
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CO<lPANY NAME: 
CO<lPANY PROJECT NUMBER: 

HYDRCJID3IC PROJECT NUMBER: 
IiYDROIDGIC SAMPLE NUMBER: 
HYDRCJID3IC I1\B I.D. *: 
S1\MPLE lDENI'IFICATION: 
DATE SAMPLED: 
DATE EXI'RllCTED: 
DATE/TIME ANALYZED: 

Benzene 
Ethylbenzene 
Toluene 
Xylene (Total) 
MI!IE 

Surrogate Recuv9.Lji 
BFB 

L o G c 

S & ME, Inc. 
*1134-93-298 BLDG. 1346 

FL951430 
951436 
399 
1346-5 
1/9/95 
N/A 
1/19/95 

ME'l'H<D EPA 602,/MrBE 

71-43-2 
10<>-41-4 
108-88-3 
1330-20-7 

SDL 
( ug/l) 

500 
500 
500 
500 
2500 

BDL = Below Sanple Detection Limit 
SDL = Sarrple Detection Limit 

c:cM1ENI'S: DITillION F2\CroR X 500 

RESULT 
( ug/l) 

36100 
3620 
47800 
16800 
62200 

98% 

N c 

1491 Twilight Trail 0 Frankfort, KY 40601 0 5021223-0251 0 FAX 502/875-8G 16 0 Toll Free 1-800/728-2251 
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CCMPANY NAME: 
CCMPANY PROJECT NUMBER: 

HYDROLOGIC PROJECT NUMBER: 
HYDROLOGIC SAMPLE NUMBER: 
HYDROLOGIC LAB I.D. #: 
SAMPLE IDENI'IFICATION: 
DATE SAMPLED: 
DATE EXTRACTED: 
DATE/TIME ANALY"ZED: 

ANALYSIS 

L o G 

S & ME, Inc. 
#1134-93-298 BLDG. 1346 

FL951430 
951437 
399 
1346-6 
1/9/95 
N/A 
1/19/95 

ME'l'HW EPA 602/1mlE 

SDL 

c 

( ug/l) 

Benzene 
Ethy lbenzene 
Toluene 
Xylene (Total) 
Jm3E 

Surrogate Recovery: 
BFB 

71-43-2 
100-41-4 
108-88-3 
1330-20-7 

BDL = BelCM Sanple Detection Limit 
SDL = Sauple Detection Limit 

1.0 
1.0 
1.0 
1.0 
5.0 

FF-STJI1I' 
( ug/l) 

BDL 
BDL 
BDL 
BDL 
189 

109% 

N c 

1491 Twilight Trail 0 Frankfort, KY 4060105021223-02510 FAX 502/875-8016 0 Toll Free 1-800/728-2251 
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CQ.1PANY NAME: 
CQ.1PANY PROJECT NUMBER: 

HYDRQL(X;IC PROJECT NUMBER: 
HYDRQL(X;IC SAMPLE NUMBER: 
HYDRQL(X;IC IAB 1.D. fl.: 
SAMPLE IDENl'IFICATION: 
DATE SAMPLED: 
DATE EJcrW\CTED: 
DATE/TIME ANALYZED: 

ANALYSIS 

Gasoline 

L o G 

S & ME, Inc. 
#1134-93-298 BLDG. 1346 

FL951430 
951431 
399 
1346-7 
1/9/95 
N/A 
1/15/95 

ME'1'I1OD TPH 5030 

8DL 

c 

( ug/l) 

1000 

BDL = Below Sarrple Detection Limit 
SOL = Sarrple Detection Limit 

CCM1ENI'S: 

RESULT 
( ug/l) 

BDL 

N c 

1491 Twilight Trail 0 Frankfort, KY 40601 0502/223-0251 0 FAX 502/875-8016 0 Toll Free 1-800/728-2251 
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HYDROLOGIC PROJECl' NUMBER: 
HYDROLOGIC SAMPLE NUMBER: 
HYDROLOGIC IAB LD. #: 
SAMPLE IDEm'IFICATION: 
DATE SAMPLED: 
DATE EXTR1\CTED: 
DATE/TIME ANALYZED: 

ANALYSIS 

L o G 

S & ME, Inc:. 
#1134-93-298 BLDG. 1346 

FL951430 
951431 
399 
1346-7 
1/9/95 
N/A 
1/17/95 

METH<D EPA 602jJmm 

SDL 

c 

( ug/l) 

Benzene 
Ethylbenzene 
Toluene 
Xylene (Total) 
MI'BE 

Slll.~.cogate Re:;uYe.L:i: 
BFB 

71-43-2 
100-41-4 
108-88-3 
1330-20-7 

BDL = BeleM' SaIlple Detection Limit 
SDL = SaIlple Detection Limit 

1.0 
1.0 
1.0 
1.0 
5.0 

FRC;(1Tf1' 

( ug/l) 

BDL 
BDL 
BDL 
BDL 
BDL 

87% 

N c 

1491 Twilight Trail 0 Frankfort, KY 4060105021223-02510 FAX 502!875-8016 0 Toll Free 1-800/728-2251 
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a:MPANY NAME: 
a:MPANY PROJECT NUMBER: 

HYDROIffiIC PROJECT NUMBER: 
HYDROIffiIC SAMPLE NUMBER: 
HYDROLOGIC LAB I.D. #: 
SAMPLE IDENI'IFICATION: 
DATE SAMPLED: 
DATE EXTRACTED: 
DATE/TIME ANALYZED: 

Gasoline 

L o G 

S & ME, Inc. 
#1134-93-298 BLDG. 1346 

FL951430 
951430 
399 
1346-8 
1/9/95 
N/A 
1/15/95 

ME'l'BW TPH 5030 

Sm. 

c 

( ug/l) 

1000 

BDL = Below Sanple Detection Limit 
SDL = Sanple Detection Limit 

RESULT 
( ug/l) 

BDL 

N c 

1491 Twilight Trail 0 Frankfort, KY 406010502/223-02510 FAX 502/875-8016 0 Toll Free 1-800/728-2251 
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ca\PANY NAME: 
ca\PANY PROJECI' NUMBER: 

HYDROI.CX::IC PROJECI' NUMBER: 
HYDROIDGIC SAMPLE NUMBER: 
HYDROLOGIC lAB I.D. #: 
SAMPLE IDENl'IFICATION: 
DATE SAMPLED: 
DATE EXTRACl'ED: 
DATE/TIME ANALYZED: 

L o G 

S & ME, Inc. 
#1134-93-298 BLDG. 1346 

FL951430 
951430 
399 
1346-8 
1/9/95 
N/A 
1/17/95 

MmfCI) EPA 602jMIBE 

SDL 

c 

( ug/l) 

Benzene 
Ethylbenzene 
Toluene 
Xylene (Total) 
MmE 

Surrogate Reco'"v~:i: 
BFB 

71-43-2 
100-41-4 
108-88-3 
1330-20-7 

BDL = Below Sanple Detection Limit 
SDL = Sample Detection Limit 

a:M1ENI'S: 

1.0 
1.0 
1.0 
1.0 
5.0 

RESULT 
( ug/l) 

BDL 
BDL 
BDL 
BDL 
BDL 

84% 

N c 

1491 Twilight Trail 0 Frankfort, KY 4060105021223-02510 FAX 502/875-80160 Toll Free 1-800/728-2251 
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ASSESSMENT REPORT ADDENDUM 
BUILDING NO. 1346 

CHARLESTON NAVAL BASE 
CHARLESTO,N, SOUTH CAROLINA 

GWPDtD,#14067 

Prepared For: 

Navy Public Works Center Jacksonville 
Charleston Zone 

3511 Rivers Avenue 
North Charleston, South Carolina 29405-7744 

Pr~Rilred ElY; 

S~,lnc. 
840 Low Coun\ry Boulevard 

Mount Pleasant, S,ql,Jth Carol.ina 29464 

March 29, 19~5 



April 12, 1995 

South Carolina Department of 
Health and Environmental Control 
Groundwater Protection Division 
2600 Bull Street, 
Columbia, South Carolina 29201 

ATTENTION: 

Reference: 

Dear ML Addison: 

Mr. Andrew Mettlen 

ASSESSMENT REPORT ADDENDUM 
Building No. 1346 
Charleston Naval Base 
Charleston, South Carolina 
GWPD 10 #14067 
S&ME, Inc. Project No. 1134-93-298 

S&ME, Inc. (S&ME) appreciates the opportunity to submit this correspondence for your 
review. In response to South Carolina Department of Health and Environmental Control 
(SCDHEC) correspondence dated April 16, 1993, S&ME has conducted additional 
monitoring well installations in accordance with the terms set forth in the SCDHEC well 
installations approval letter dated September 7,1993. 

We hope that this correspondence is responsive to your needs. If we can be of any further 
assistance or provide any additional information please feel free to contact us at (803) 884-
0005. 

Sincereiy, 

S&M~JhL 
J, ~ 
J. Keene Fleck, P.G. pr:t,;;t 
S'onKy ~nut, P. E. 
Seni~nvironmental Engineer 

JKF/SC/dd 
cc: Mr. Carl Ray 

Mr. Jerry Addison 

S&Mf.. Inc. 840 Low CounlTy Boulevord. MI. Pleasant. South Carolino 29464. (800) 884-0005. Fax (800) 881-6149 
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FREE PRODUCT RECOVERY PLAN 
BUILDING 1346 

GWPD Site ID# A-I0-AA-14067 
CHARLESTON NAVAL BASE 

CHARLESTON, SOUTH CAROLINA 

Prepared For: 

Public Works Department, Building 12 
Charleston Naval Shipyard 

Charleston Naval Base 
Charleston, South Carolina 

Prepared By: 

S&ME, Inc. 
840 Low Country Boulevard 

~.1t. Pleasant, SC 29464 

August 12, 1993 
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1.0 BACKGROUND 

The subject site is a retail gasoline selVice station (Exchange SelVice Station) denoted as 
Building 1346 on the Charleston Naval Station in Charleston, South Carolina. A location 
plan for the site is presented as Figure 1. A site plan for the site is presented as Figure 2. 

The Exchange Service Station has had twelve Underground Storage Tanks (USTs) on-site. 
The first USTs installed consisted of four 4,000 gallon steel USTs situated within the same 
tank basin, one remotely located 10,000 gallon steel UST and one presently active 500 gallon 
waste oil UST. These tanks were reported in a 1987, Harding Lawson Associates report as 
being installed at least 20 years ago. All of the tanks were constructed of steel and had steel 
piping. These tanks except the waste oil UST, were abandoned at varying times ranging 
from 6 - 15 years ago. With the abandonment of the five tanks, the site was retrofitted with 
three 10,000 gaBon steel tanks. The tanks had steel piping and were used for storage of 
gasoline. Two of the USTs, were situated within the same tank basin. The third UST was 
remotely located in an isolated tank basin to the north of the site near the two northern 
most dispensing islands. The tanks were taken out of operation in February 1991, following 
a failed tank tightness test and were subsequently removed. The former UST basins at the 
site are as shown on Figure 2. 

The site is presently operating with three new 10,000 gallon double walled fiberglass tanks 
with double walled fiberglass piping which were instaiied shoriiy alier the previously 
described tanks were taken out of selVice. Two of the tanks have pressurized piping system, 
while one of the tanks is a suction system. These tanks were installed in 1991 and are 
identified on Figure 2. 

As a result of the failed tank tightness tests, S&ME was contracted to perform a Site 
Closure Assessment (dated March 21, 1991) to determine if a release had occurred. 
Analytical results of soil samples collected within the UST basins, along product piping, and 
at the pump island indicated the presence of petroleum hydrocarbon related contamination 
at varying levels confirming that a release had occurred. 

S&~,,1E then completed a Hydrogeologic Assessment of the site which was received by the 
SCDHEC on January 14, 1993. This work included conducting a soil vapor sUlVey and the 
installation of groundwater monitoring wells to determine to extent of contamination at the 
site. This assessment report identified that free product was present on-site and further 
presented that because of the nature of the soil on-site, the use of wells may be ineffective 
as free product only recovery method. It was also stated in the report that a recovery trench 
may be necessary to prevent further migration of the free product and to provide an 
effective means to recover this product. 

1 
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Based on the results of the previously referenced hydrogeologic assessment, S&ME was 
contracted by the Charleston Naval Base to prepare a free product recovery plan for the site 
in an effort to satisfy Section 280.64 of the South Carolina Underground Storage Tank 
Control Regulations (R.61-92). This plan which includes the installation of a recovery trench 
with free product only pumps and an operation and maintenance program is presented 
herein. This free product recovery plan is intended to describe the installation of a recovery 
trench which will limit further migration of free product until such time that a total site 
remediation system is installed. After that time the trench described herein will be 
converted to a total fl uids recovery system. 

2 
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2.0 RECOVERY PLAN 

S&ME's proposed free product recovery plan includes initially completing auger borings on­
site to assess the current extent of the free product plume. Once the limits of the free 
product plume are determined, an interceptor trench is recommended to be constructed 
adjacent to and on the down gradient side of the plume. Upon completion of the 
construction of the trench, a recovery system designed by S&ME would be installed in the 
trench to serve as a "free product only" recovery system. The free product recovered will 
be pumped from the recovery trench to a storage tank located on-site for storage and 
subsequent disposal off-site. The recovery plan also includes an operation and maintenance 
plan for the trench system and the preparation of quarterly reports of the free product 
activities. The following sections present a detailed discussion of each phase of work. 

2.1 VERIFICATION OF FREE PRODUCT PLUME 

S&ME proposes to perform hand auger borings in the area of the free product plume to 
approximate the current lateral extent of the plume. This will assure that the trench will be 
installed immediately on the downgradient side of the plume such that the maximum amount 
of free product will be recovered. It is proposed that the borings be performed on a 25 foot 
grid pattern and constructed as necessary to define the limits of the plume. Based on 
current information available concerning the site, it is estimated that a minimum of six and 
a maximum of 12 auger borings will be required to accurately define the limits of the plume. 
The auger borings wiii be constructed to a depth of approxiJllately 3 feet below the 
groundwater table and allowed to remain open for 2-3 hours. The boreholes would then be 
monitored to verify the presence and thickness of free product at each location. Once the 
extent of the plume is determined the individual auger borings will be abandoned by filling 
the holes with a neat cement grout from the bottom up. The estimated locations of the 
auger borings are identified on Figure 3. 

2.2 CONSTRUCTION OF RECOVERY TRENCH 

The information obtained from the free product assessment will be utilized to determine the 
size and location of the recovery trench to be constructed (Figure 3 shows the estimated 
location of the trench at this time. However, it is estimated that the recovery trench will be 
3-feet wide and 70-feet long and a maximum of 8 feet deep). The recovery trench will 
consist of a T-shaped high permeability trench that is constructed adjacent to and on the 
down gradient side of the contaminant plume. The trench will be constructed by first 
excavating a portion of the trench, lining it with a geotextile fabric, and then backfilling the 
excavation with pea gravel. The contaminated excavated soils will be stOCkpiled on and 
completely covered until the soils can be sampled and characterized for disposal. Based 
upon the free product in the area of the excavation, it is likely this material will require 
incineration. To atiernpt to prevent further migration of the free product do\,/ngradient and 
to prevent infiltration of clean, downgradient water, the downgradient side of the trench will 
be lined with a 60-mil HDPE liner material. During the construction process, the trench 
would be sloped from the ends to the center in a sump type arrangement in case it is ever 
desired to pump total fluids from the trench. In addition, during the backfilling operation, 
two four-inch recovery wells (slotted schedule 40 PVC) will be placed in the trench at the 
locations shown in Figure 3. The well heads of these recovery wells will be completed below 
ground surface in locking protective vaults. 

3 
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2.3 RECOVERY SYSTEM DESCRIPTION 

The recovery wells previously described will be equipped with two "AquaTRAC"''' product 
only pumps manufactured by R.E. Wright Associates, Inc. (Note: This pumping system can 
also be used during the total fluids recovery phase of the remediation). These air-driven 
bladder pumps are designed to collect and transfer free product only from the recovery 
locations in the trench to a storage tank located on-site. The transfer of free product from 
the pumps to the storage tanks will be conducted via tubing encased in four-inch conduit. 
This conduit will be laid in a trench that is approximately 24 inches in depth and 65 feet 
long. The conduit will also carry the air supply Jines that operate the pumps. 

The recovered product will be pumped into a 1,000 gallon product recovery tank. The 
recovery tank will have secondary containment and will have a mechanical pneumatic shutoff 
valve to stop the pumps when the tank is approximately 90 percent full. 

The system will be operated pneumatically and is therefore intrinsically safe. The air source 
will be located away from the wells and the storage tank thereby eliminating the need for 
explosion proof electrical equipment. 

2.4 SYSTEM OPERATION AND MAINTENANCE 

To assure that the system remains operational, periodic operation and maintenance (O&M) 
of the system win be conducted. This O&M program wou1d include: 

tracking recovery efforts; 

arranging for periodic removal of free product from storage tank; 

maintenance/repair to ancillary equipment (compressor, etc.) 

adjusting recovery pumps; 

cleaning recovery pumps; and 

assuring overall system remains operational. 

2.5 PRODUCT RECOVERY SYSTEM REPORTING 

To document the free product recovery efforts, an initial free product recovery report will 
be prepared defining what efforts were taken to recover free product at the site. This report 
would at a minimum include as-built construction drawings of the trench and recovery system 
and a narrative of the recovery system installation and operation procedures. 

Upon installation and startup of the recovery system, quarterly reports would be prepared 
presenting the recovery progress for that quarter, any operational problems that had 
occurred and any modifications made to the system to enhance the recovery rate. 
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Charleston Naval Shipyard 
Environmental Protection Division 
Code 106.2 
Charleston, SC 29409 

Attention: Mr. J.W. Sneed 

Hydrogeologic 4Assessment Report 
Building 1346 
Navy Exchange Service Station 
Charleston Naval Station 
Charleston, SC 
S&ME, Inc. Job #1134-92-067 

Dear Mr. Sneed: 

February 19, 1993 

S&ME, Inc. (S&ME) is pleased to submit the following report for the above referenced site. 

This report has been prepared in accordance with our work plan dated July 26, 1991 and 

in response to the South Carolina Department of Health and Environmental Control 

(SCDHEC) correspondence dated May 8, 1991. S&ME is presently awaiting lab results for 

the worst case well analysis (due February 19, 1993). This information will be provided as 

an addendum to this report. 

If you have any questions, please contact us at 884-0005. 

Sincerely, 

S&ME, INC • 

~. II d//1Ld12-
John H. Albrecht, P.E. 
Senior Environmental Engineer 

HJC/JHNsl 

S&ME, Inc. 840 Low COUnfT)l Iloulevard, I-M. Pleasant, South Carolina 29464, (800) 884·0005, Fox (803) 881-6149 
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South Carolina Department of 
Health and Environmental Control 
Groundwater Protection Division 
2600 Bull Street 
Columbia, SC 29202 

Attention: Mr. Scott McInnis 

Subject: Hydrogeologic Assessment 
Building 1346 
Charleston Naval Station 
GWPD Site ID A-lOAA-14067 
Charleston, SC 29409-6100 

February 18, 1993 

S&ME, Inc. (S&ME) is pleased to submit the following assessment report for the above 

referenced site. This report has been prepared in response to your letter dated May 8, 1991 

responding to our UST Closure Assessment for the site dated March 21, 1991. 

The following report has been prepared in accordance with our work plan dated January 28, 

1992, submitted to the South Carolina Department of Health and Environmental Control 

(SCDHEC). If you have any questions concerning this report, please contact us at 884-0005. 

Sincerely, 

S&ME, INC. 

?!l44:h t- !l1lid4~ 
V.John Albrecht, P.E. 

Senior Environmental Engineer 

HC/JNs! 

o 5&ME. Inc. 840 Low CountTy Boulevard. Mt. Pleasant. South Carolina 29464, (8OJ) 884-0005, Fox (803) 881-6149 
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1.0 INTRODUcnON 

The subject site is a retail gasoline service station denoted as Building #1346 on the 

Charleston Naval Station in Charleston, South Carolina. A location plan for the site is 

presented as Figure 1. A site plan for the site is presented as Figure 2. 

The Exchange Service Station presently has eleven Underground .Storage Tanks (USTs) 

buried on-site. The first UST installed consisted of four 4,000 gallon steel USTs situated 

within the same tank basin, and one remotely located 10,000 gallon steel UST. These tanks 

were reported in a 1987, Harding Lawson Associates report as being installed at least 20 

years ago. The tanks are listed as tanks 1346-D, E, F, G and H. All of the tanks were 

reported as storing gasoline, were constructed of steel and had steel piping. The tanks were 

abandoned at varying times ranging from 6 - 15 years ago. 

With the abandonment of the five tanks, the site was retrofitted with three 10,000 gallon 

steel tanks numbered #1346-A, Band C. The tanks have steel piping and are used for 

storage of gasoline. Tank #1346-A was reportedly installed 11-15 years and tanks #1346-B 

and C were installed 6-10 years prior to the Harding Lawson Report. Two USTs, 

presumably tanks #1346-B and C, are situated within the same tank basin. The third UST 

is remotely located in an isolated tank basin to the north near the two northern most 

dispensing islands. The tanks #1346-A, Band C were taken out of operation in February 

1991, following a failed tank tightness test. The former UST basins at the site are as shown 

on Figure 2. A detailed layout of the USTs formerly operational at the site was provided 

in S&ME's August 1991 submittal. 

The site is presently operating with three new 10,000 gallon fiberglass tanks with single 

walled fiberglass piping. Two of the tanks have pressurized piping systems, while one of the 

tanks is a suction system. These tanks were installed in 1991. 

As a result of the failed tank tightness test, S&ME was contracted to perform a Site Closure 

ft.ssessment dated March 21; 1991, to measure for the presence of a release where 

contamination was most likely to be present. Analytical results for soil samples collected 

within the UST basins, along product piping, and at the pump island indicated the presence 

of petroleum hydrocarbon related contamination at varying levels confirming that a release 

had occurred. 

1 



I 
L 

I 

During the site closure assessment, additional soil samples were collected from proposed 

UST and pipeline locations at the site where additional USTs were to be installed. This was 

done in an attempt to determine if and to what degree, contamination may be encountered 

upon soil excavation resulting from new UST installations. Low level contamination was 

detected in the soil samples collected from the proposed UST and pipeline locations and as 

a result the excavated soil and groundwater resulting from the dewatering operations was 

required to be abated according to the South Carolina Department of Health and 

Environmental Control (SCDHEC) regulations, standards and guidelines. Shortly after the 

site closure assessment was submitted to the SCDHEC, the new USTs and piping at the site 

were installed and pumping operations were resumed. 

The SCDHEC responded to S&ME's Site Closure Assessment in their correspondence dated 

May 8, 1991, requesting that a summary of the initial abatement actions, an initial site 

characterization, method of free product recovery, and an assessment plan addressing the 

potential for groundwater impact be submitted. This report dated August, 1991 was 

prepared and submitted to the SCDHEC. 

A soil/groundwater assessment plan was incorporated to this report for which approval to 

implement was granted in the SCDHEC correspondence dated January 28, 1992. The 

following report details S&ME's investigative work performed at the site in accordance with 

our work plan dated August 7, 1992. 
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2.0 SITE GEOLOGY/HYDROGEOLOGY 

Building #1346 is located within the confines of the Lower Coastal Plain Physiographic 

Province of South Carolina. Generally, the Coastal Plain Province is characterized by a 

successively overlapping wedge of sediments which forms a thin layer near the fall line and 

thickens to about 3000 feet in Southern Charleston County. 

Sediments encountered while performing the soil vapor survey and well installations on site 

include surficial fill material black to grey green silty clays that are lagoonal sediments 

characteristic of back barrier island sequences. Soft grey green clays are generally 

encountered down to the Cooper Formation. 

The Cooper Formation (Eocene Age), specifically the Cooper Marl, was encountered at the 

site at a depth of 29 feet below land surface. Although it has some water bearing capacity, 

the Cooper Formation is regarded as a confining unit for the overlying shallow aquifer 

systems and as an aquitard protecting the underlying primary water bearing units. 

Traversing from east to west across the site, the surficial soils (upper 8 feet) grade to dense 

red clays (area of CNS-1346-5) with a slight increase in silt content as compared to the 

eastern end of the site. Below 8 feet, the dense grey green clays are again encountered. 

Based upon data from measurements and tests performed upon the wells installed by S&ME 

at the site, the groundwater flow direction is from east to west across the site. This is 

evidenced by the spread of the contaminant plume along Borie Street identified by the soil 

vapor survey. 

Data taken from the potentiometric surface map for the site indicates a horizontal gradient 

of 0.02 feet/feet. When applied to the horizontal hydraulic conductivity ( -25 feet/day), the 

linear flow velocity was calculated to be 1.7 feet/day or 608 feet/year. This number is 

relatively high based upon the expected low permeability, clay soils at the site; however, 

based upon the increased amount of rainfall in the Charleston area in the past few months 

and the grassed fields bounding the site to the south and east, it is felt that the groundwater 

table in the areas of well numbers CNS-1346-1 and CNS-1346-2 has been elevated due to 
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increased infiltration of precipitation in these areas. Due to the increased infiltration the 

horizontal hydraulic gradient has been increased. The restricting permeability of the clay 

soils has maintained a higher water table elevation at the infiltration areas of the site. 

The vertical hydraulic gradient of the site was calculated to be O.027ft/ft. Based upon the 

differences in elevation of the deep well (CNS-1346-6) as compared to the paired shallow 

well (CNS-1346-5), the area is considered a recharge area and the groundwater would have 

a tendency to migrate vertically downward with horizontal migration. 
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3.0 SOIL SURVEY 

Our original work plan proposed to conduct the soil vapor survey by driving a 3/8" carbon 

steel rod approximately 3.5 feet below grade within a specific grid location established on 

50 feet centers. However, due to the dense clays of high natural organic and moisture 

content making up most of the site, this method proved ineffective, resulting in erroneous 

readings from the Photo Ionization Detector (PID). As a result, hand auger borings were 

performed in each grid location. Soil samples were collected at two foot intervals down to 

the soil/groundwater interface at that time encountered at a depth of six feet below grade. 

These samples were then bagged and a heads pace analysis performed utilizing a flame 

ionizing organic vapor analyzer (OVA). Due to the high levels of natural organics 

encountered at the site, the OVA was fitted with a charcoal filter to aid in screening natural 

organic vapors. The charcoal filter would screen out the petroleum hydrocarbons (low level) 

and allow the OVA to read only the methane concentrations (natural organics). The 

methane readings were then subtracted from the total organic concentrations (headspace 

reading without charcoal filter) yielding a representative petroleum hydrocarbon 

concentration. 

Although the charcoal filtration technique utilized in conjunction with the OVA aided in 

determining the contaminant levels for the soil samples collected, S&ME felt that some of 

the natural organics were still being detected, hindering the determination of actual 

contaminant levels. As a result, several locations (i.e. well locations) were also sampled and 

subjected to analysis by our portable gas chromatograph for benzene, toluene and xylene 

concentrations. The results of the vapor survey, showing a 1000+ part per miIIion and a 

zero contaminant contour are shown on Figure 3. 

As defined by the soil vapor survey, two main areas of contamination were detected at the 

site yielding OVA readings greater than 1,000 ppm. One area appears to be associated with 

the UST basins and pump islands located on the eastern half of the site. Although this area 

of the site is characterized by the naturally occurring organics, samples collected in the 

1;000+ ppm area possessed distinct petroleum hydrocarbon (gasoline) odors. 

7 



• 
• 

"'" 
o 
'-6 

"'" 

A-5 Q) 
(3) 

..... , .. ~~~'~E'05'~S~"~I' ...... _ 
• 50' 100' 

SCALE: ,. ,= 50' DRAWN BY: 

DATE: 02-15-93 
~=---

CHECKED BY: 

JOB W '4-92-069 APPROVED BY: 

o 
'-5 

1-""SA ~ 

D t-- \--4A F5A 

--lOOO+--.~ 

l-A3 

, 
'-..j-A4 

"'" 

I-AS 

50(5) 
CNS-1346-3 

Po.rldl'lg Lot 

1-B5 

a._t""EIr •• "," 
e40 ~O'I' C-Iry IIh.S, 

lit p~_t. Soulll eor .... o 
3~' 

(&OJ) 884-0005 

TITLE, 

""" o Soli. Vnpor S1I'vey loclltlorl 
• 

0(1) GC Coofrl'lO.tIon Loco.:tIon 

OIS~J46-' Proposed Grouncfwo.w Honltorlrlg 'Jplt 

.... blstlng Groundwater Morrtorfl9 Yeti 

r--"" I : UncX>rgrOUld Storo.QE' TOon!< Ro.sln 
L __ ...J 

fXD Ih'~otl' HI Loco. tlon 

----0--- Ar-eo.s Rrqurl'lg !iC Con~l'Io.tJon 

-1000+- ))1)00 ppl'l 

__ , _ Ze'ro Conto.l\&'Io.tlt Cooto.l,F 

Soil Vapor Survey 
Hydrogeologic Assessment 
Building 1346 
Charleston Noval Station 
Charleston, Sodh Carolina 

FIGURE' 

3 
stlEU30ri 



Due to the natural organics occurring at this portion of the site, the zero contour was 

established based upon OVA readings, physical observations (odor) and confirmation using 

our portable gas chromatograph. Background soil samples were collected from a grassed 

field adjacent to the site to the east. Two samples were collected, along 'B" row at 100 and 

200 feet east of Building 1346. Similar OVA readings were obtained from soil samples 

collected at the soil groundwater interface (i.e. location B-6 at a level of 150 ppm). Similar 
levels were obtained from sample location A-5 (170 ppm). Loca~ion A-5 was resampled 

and analyzed by portable GC and no BTX constituents were detected confirming the 170 

ppm detected by OVA was natural organic concentrations. As a result, soil samples were 

collected along the zero contaminant contour in this area of the site for GC confirmation. 

The zero contour is represented by a dashed line in these areas. The soil samples subjected 

to GC analysis are denoted on Figure 3 by the identifying symbol in the legend followed by 

a number in parenthesis. 

The second 1,000+ ppm area identified by the soil vapor survey occurs on the opposite side 

of the site relative to the UST basins and pump islands. Within this area, an isolated pocket 

of free product (gasoline) was identified. The free product was identified in sample location 

1 - A2. Due to the observation being made through an open borehole, S&ME was unable 

to make an accurate gauge as to the thickness of the product; however, product thickness 

greater than 10 inches was observed. The product was not present in the adjacent sample 

locations indicating the product is only located within 50 feet of location l-A2. The sample 

locations westward past the free product location were significantly contaminated yielding 

OVA readings greater than 1,000 ppm (locations I-B3, l-A3 and l-A4). Beyond these 

locations to the north and west, no contamination was detected by the OVA headspace 

analysis. To the east elevated readings were obtained from location 1 - -2A and 1 - -3A 
Significant OVA readings as well as odors were noted in sample number 1 - -4A As a 

result sample 2 - -5A was collected. No OVA readings or odors were noted within this 

sample. 
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To ensure proper well placement defining the horizontal limits of the contaminant plume 

and io confirm zero line locations at the northeast area of the site, S&~~1E collected soil 
samples for analysis by our portable Gc. A total of six samples were collected. The sample 

locations are shown on Figure 3 and are denoted by the symbol identified in the legend 

followed by a number in parentheses. Sample number (1) was collected adjacent to an 

existing groundwater monitoring well associated with the new active tank basin recently 

constructed at the site. Low level benzene concentrations were detected in this sample at 

a level of 1.6 ppb. As a result, S&ME incorporated the existing well into the assessment at 

the site. Sample number (2) was collected from proposed well location (CNS-1346-1) to 

define the limits of contamination in this area. Only 5 ppb Toluene was detected in the 

sample. Sample number (3) was coiiected adjacent to vapor survey iocation A-5 for 

comparison of OVA to GC results as explained earlier. Sample (4) was collected from 

proposed well location CNS-1346-2 and for confirmation of the zero contamination contour. 

Sample number (5) was collected from proposed well location CNS-1346-3. Sample number 

(6) was collected from proposed well location CNS-1346-4. 

The previously described soil vapor survey efforts were submitted in a well request letter to 

the SCDHEC requesting permission to install 5 shallow and one deep groundwater 

monitoring well at the site. Approval to install the wells was granted in the SCDHEC 

correspondence dated November 18, 1992. 
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4.0 GROUNDWATER MONITORING WELL INSTALLATION 

S&ME installed a total of 5 shallow and one deep groundwater monitoring wells at the site. 

The locations of these wells are shown on Figure 4. The Water Well Record forms for the 

wells installed at the site are included as Appendix I. 

4.1 Shallow Well Installation 

The shallow wells were constructed by augering a 6-inch diameter hollow stem auger into 

the subsurface to a depth of approximately 5-feet below the existing groundwater table. The 

boreholes were converted to monitoring wells by the installation of a 2-inch diameter, 

Schedule 40 PVC casings and screens. The screen length in each well was 10-feet and had 

a factory number 10 slot size (0.010 inches). A clean coarse washed filter sand (FX-50) was 

installed by tremie to a depth of approximately 1.5-feet above the top of the screens. A 

bentonite pellet seal, one foot thick, was installed above the filter sand. The remaining 

annulus of the wells were then filled with a neat cement grout. The tops of the wells were 

finished below grade in a protective vault set in a 2-foot square by 6-inch thick concrete pad 

and equipped with locking caps. Figure 5 presents a typical well construction diagram for 

the shallow wells. 

The 4-inch diameter well was installed in similar fashion; however due to the size of the 4-

inch PVC casing and screen, a 10.25 diameter hollow stem auger was utilized for the 

installation. Also, the overall depth of the well was adjusted so the screen was properly 

placed allowing the expected free product to be bracketed within the screened portion of 

the well. 
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4.2 Deep Well Installation 

To minimize the potential for the introduction of petroleum related contaminants from the 

upper portion of the shallow aquifer, the deep well was installed in a telescoping manner. 

Initially a 8-inch diameter auger hole was advanced to a depth of 13 feet below land surface. 

A 6-inch diameter PVC casing was then set to the approximate depth of the pair shallow 

well (CNS-1346-S @ 12') and grouted in place. Twenty-four hours later, the 6-inch casing 

was bored with a 5 and 7/8-inch drag bit by mud rotary to 29-feet below the land surface 

(Depth to Marl). The well was set by placing I-foot of sand pack at the bottom of the well 

and then lowering S-feet of #10 slotted (0.010 inches) PVC well screen and 24-feet of PVC 

riser. FX-SO sand was tremied around it from 29 to approximately 22-feet below land 

surface. A bentonite seal was then placed above the sand to 12 feet below grade. The 

remaining annulus of the well was filled with neat cement grout. The top of the well was 

set in a 2 feet square concrete pad and fitted with a water tight manhole cover and locking 

cap. A construction diagram of a deep well is provided in Figure 6. Prior to and in between 

each well installation, the drilling equipment was steam cleaned and scrubbed with a 

chemically neutral surfactant and rinsed with deionizing water. 

The drill cuttings from the well installations were drummed and labeled to identify what 

cuttings resulted from each well. The drilling fluids from the rotary drilling were also 

drummed. 
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5.0 GROUNDWATER MONITORING WELL DEVELOPMENT/SAMPLING/ANALYSIS 

Prior to development and sampling, a minimum of 24 hours was allowed for the grout seals 

in the wells to become competent. A minimum of 10 well volumes was purged from each 

well to ensure development and seating of the gravel pack filter. The development water 

was contained in 55 gallons drums and stored on site awaiting disposal. 

The groundwater samples were collected by disposable bailers, brought to the site in factory 

sealed containers. As the samples were collected, they were placed into specially prepared 

sample containers and immediately refrigerated. Upon completion of all sample collections, 

the samples were delivered by overnight courier to Hydrologic Laboratories in Columbia, 

South Carolina. Also, an observation tube in the active tank basin was included in the 

sampling event. 

The samples were analyzed for Total Petroleum Hydrocarbons (TPH) by Gas 

Chromatography (GC) Method 5030, and Benzene, Toluene, Elthylbenzene and Xylene and 

Methyl Tert Butyl-Ether (MTBE) by EPA Method 602. 

Our original work plan proposed to perform Total Lead upon the groundwater samples 

collected from the site, however the most recent SCDHEC Guidelines for UST Assessments 

dated January 22, 1993 no longer requires total lead analysis on groundwater samples other 

than the worst case well, and as a result, the analysis was not performed. 

Due to its location within the free product area, well number CNS-1346-5 was determined 

to be the worst case well. As a result this well was also analyzed for Total and Dissolved 

lead, Purgeable Halocarbons by EPA Method 601 and 5 day Biochemical Oxygen Demand 

(BOD,). 

In addition to the well sampling at the site, composite soil samples were collected from the 

drummed soil cuttings at the site. Two composite samples were collected and analyzed for 

BTEX by EP.A. Method 8020 and TPH by GC (5030). Sample C-5 and 6 was collected from 

the soil cuttings resulting from well numbers CNS-1346-5 and 6 installed in the free-product 

area. Sample C-l, 2, 3, 4 was collected from the soil cuttings resulting from the installation 

of well numbers CNS-1346-1, CNS-1346-2, CNS-1346-3, CNS-1346-4. 
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6.0 ANALYfICAL RESULTS 

As was expected, no petroleum related contamination was detected in perimeter wells CNS-

1346-1,2,3 and 4. However, significant levels of contamination were detected in the worst 

case well CNS-1346-5 and in the observation tube within the active tank basin. No BEIX~' 
constituents were detected in the deep well (CNS-1346-6) installed at the site; however 

significant levels of MTBE were detected in this well. 

Significant levels of contamination were detected in the soil samples collected from the drill 

cuttings resulting from well numbers CNS-1346-5 and CNS-1346-6. However, only minor 

levels were detected in the soil sample collected from the drill cuttings resulting from the 

installation of well numbers CNS-1346-1, CNS-1346-2, CNS-1346-3 and CNS-1346-4. 

The following Table 1 summarizes the constituents detected by the soil and groundwater 

analysis performed and the EPA's Drinking Water Maximum Contaminant Levels (MCLs) 

for those constituents analyzed. The analytical results are included as Appendix II. 

Presently, S&ME is awaiting the results for the Total and Dissolved lead, the BOD, and 

EPA Method 601 analyses performed upon the worst case well. The results are due on 

February 19, 1993 and will be provided as an addendum to this report. These results are 

for treatment system design should have no significant impact as to the conclusions of the 

report. 
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TABLE 1 
SUMMARY OF ANALYTICAL RESULTS 

WELL 11 CNS-1346-

PARAMETER 11 1 11 2 11 3 11 4 

TPH * (ppm) **<0.1 <0.1 <0.1 <0.1 

BENZENE ****(ppb) <2.5 <2.5 <2.5 <2.5 

TOLUENE (ppb) <2.5 <2.5 <2.5 <2.5 

ETHYLBENZENE (ppb) <2.5 <2.5 <2.5 <2.5 

XYLENES (ppb) <7.5 <7.5 <7.5 <7.5 

MTBE (pPb) <50 <50 <50 <50 

* ppm = part per million 
** <# = constituent not detected above analytical quantitation limit 
*** NE = none established 
**** OT = Observation tube in active tank basin 
***** ppb = part per billion 
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7.0 SURFICIAL AQUIFER CHARACfERlZATION 

The following sections of this report describe S&ME's methodology and calculation 

procedures for characterizing the surficial aquifer at the study site. 

7.1 Potentiometric Surface 

Groundwater at the study site is encountered at a depth of 2 feet at the east end of the site 

to 5 feet below grade at the west end of the site. 

Prior to performing the hydraulic conductivity tests, water level measurements were obtained 

from each well. This information was then applied to a scaled site plan and a potentiometric 

surface map produced. Table 2 summarizes the water table elevations. 

Well number CNS·1346-5 is installed in a known free product area; however, to date only 

a minor amount of product has been noted in this well. Presently, S&ME plans to conduct 

additional development by "surge blocking" the well in an attempt to enhance the flow of 

the product for recovery efforts. This technique may prove ineffective and recovery may 

have to be facilitated by trench installation. 
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WELL 11 TOP OF 

CNS-1346-1 

CNS-1346-2 

CNS-1346-3 

CNS-1346-4 

**CNS-1346-5 

**CNS-1346-6 

**OT I 

TABLE 2 

GROUNDWATER ELEVATION DATA 

HYDROGEOLOGIC ASSESSMENT 

BUILDING 1346 

CHARLESTON NAVAL STATION 

CHARLESTON, SOUTH CAROLINA 

CASING (FT. ) DEPTH TO WATER (FT. ) 

99.40 2.02 

99.21 2.34 

98.98 5.37 

99.50 5.33 

99.57 4.84 

99.48 5.18 

98.60 I 
1 "n oL."", 

* Elevation relative to an established datum of 100'. 

ELEVATION (FT.)* 

97.38 

96.87 

93.61 

94.17 

94.73 

94.30 

I 97.40 II 

*. Due to the differences in well designs the data from these wells was used in the production of the 
potentiometric surface map. 
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7.2 Hydraulic Conductivity Tests 

Field hydraulic conductivity tests (slug tests) were performed upon well numbers CNS-1346-

1, CNS-1346-3, CNS-1346-4, AND CNS-1346-6. The slug tests were performed utilizing a 

Hermit 2000 Series data logger in conjunction with an In-Situ'" stainless steel 5 psi pressure 

transducer fitted with teflon shielding. The pressure transducer was set at a depth of 5 feet 

below the water surface. A length of 1 inch diameter black PVC tubing fitted with a check 

valve was placed in the we)) to the approximate depth of the transducers. The equipment 

was then allowed to stand for a brief period until instrumentation indicated that the static 

conditions had once again been achieved. The black PVC tubing was then quickly 

withdrawn removing the required slug of water and the rate of recharge into the well was 

recorded by the data logger. Prior to and inbetween each slug test performed, the field 

testing equipment placed within the wells was decontaminated with a chemically neutral 

surfactant and rinsed a minimum of three times with deionized water . 

Upon collection of the field data, the information collected by the data logger was 

downloaded to a computer which generated data tables showing drawdown versus time. This 

information was then graphed on semi-log paper. Information obtained from the graph was 

then input to software calculating the hydraulic permeability (Kh) by the Bouwer and Rice 

Method (1976). 

Table 3 lists the calculated conductivities for the wells tested. Data tables, graphs and 

computer calculation sheets listing the parameter variables are provided in Appendix III. 

The results obtained from the hydraulic conductivity testing are considered reasonable based 
on our experience. The low number resulting from the testing performed upon the deep 

telescoping well CNS-1346-6 was expected due to the screened portion of the well being set 

in the lower portion of the surficial aquifer in the upper portion of the Cooper Marl. 
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WELL 11 

CNS-1346-1 

CNS-1346-3 

CNS-1346-4 

CNS-1346-6 

TABLE 3 

SLUG TEST RESULTS 

BUILDING 1346 

CHARLESTON NAVAL STATION 

CHARLESTON, SOUTH CAROLINA 

HORIZONTAL HYDRAULIC CONDUCTIVITY 

25 feet/day 

29 feet/day 

21 feet/day 

0.63 feet/day 
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7.3 Site GradientsILinear Flow Velocity 

For the purposes of determining the rate of groundwater flow slug test data from the 
deep well (CNS-1346-6) was not used. 

An average hydraulic gradient of 0.02 ft/ft for the site was calculated using horizontal 
distance and groundwater elevation data. A modified form of Darcy's Law was then 
used to calculate the average linear flow velocity (Freeze and Cherry, 1979). This 
velocity was calculated using the following: 

V = kdh 
n dl 

where V = Average linear flow velocity 
K = hydraulic conductivity (Average of Slug Test Results, 

25 ft/day) 
dh = Change in hydraulic head = horizontal hydraulic gradient 
dl Change in distance 

n = Effective porosity 

From available data, the average linear flow veiocity was caiculated to be 1.76 ft/day 

or 

608 ftlyear assuming an effective porosity of 40% based upon the clayey soils at the 

site. 

The vertical gradient was calculated using the water table elevation from CNS-1346-6 

the water table elevation from CNS-1346-S and the depth at which the base of the 

screen sections were set for each well. Utilizing this data, the vertical gradient was 

calculated to be 0.027 ft/ft. Also, due to the fact that the water level in the deep well 

CNS-1346-6 is lower than that of the paired shallow well CNS-1346-S indications are 

that this is a recharge area and groundwater is migrating downward from the surface 

of the aquifer to the lower limits of the aquifer (29 feet below grade) as the 

groundwater migrates horizontally with the preferred groundwater flow direction. 

This is confirmed by discovery of MTBE detected in the deep well CNS-1346-6 

because MTBE typically precedes the edge of petroleum plumes. The calculations 

performed to obtain the data in this section are provided as Additional Calculations 

in Appendix III. 
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8.0 CONCLUSIONS/RECOMMENDATIONS 

Based upon the analytical results for the worst case well (CNS-1346-5), a significant 
groundwater impact has occurred at this site. The impact has been identified in the 
deep well as well as in the observation tube within the active tank basin located at 
the opposite side of the site relative to the deep well and paired worst case well. 
Based on our conversations with Mr. Harry Harris, the service station manager, no 
loss in product has been recorded by the active tank basins Veeder Root automatic 
gauge system. As a result, it is likely the detected contaminant in this area is due to 
a release from the former UST's once active at the site. 

Based upon the contamination in the tank basin and the verified groundwater flow 
direction, S&ME recommends that two additional shallow wells be installed as a final 
assessment stage at the site. One well should be installed north of the active tank 
basin and a second well should be installed directly down gradient of the groundwater 
flow direction (along Enterprise Avenue) to document the absence of contamination 
in these areas. 

Upon completion of these additional well installations, the project should be moved 
to Corrective Action phase for soil and groundwater remediation. 

Due to the absence of product in the worst case well, CNS-1346-5, additional 
development efforts need to be performed to determine if the product can be 
recovered in this fashion. These efforts should include surge blocking or air sparging 
to attempt to facilitate flow to the recovery well. Based upon the clay nature of the 
soils at the site, a recovery trench may be required as a alternate method of free 

With regard to the contaminated water drummed at the site, this water should be 
disposed as a special petroleum contaminated waste based upon the analytical results 
for the worst case well analysis. 

Based upon the analytical results for the soil samples collected from the drummed 
soil cuttings at the site, the cuttings resulting from well numbers CNS-1346-5 and 
CNS-1346-6 should be treated prior to disposal. Incineration is recommended. ~e 
soil resulting from the other wells as well as the deep well grout material should not 
require any special handling practices for disposal (S&ME recommends disposal in 
a sanitary type landfill). 
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f7~~;A:,:"~O~Vft~'~~~=====i "',6 ... -;P .. uj; ..... P'05:.;;,;.";;ft;; .. ;.ii" ..... -==~:;:;Il====_= nOt ,n,'.lIed 0 
MI •. " • ....,e _____________ .~od.1 1'10 __________ --/ 

TYPE; o Su b ....... f'.bl. 

lJ J.t (de.pl 

o J.t h .... IIO ....... 

o ReCiproc.t"Ui 

o Turbone 

o Ce nt.i l u9" 

DHEC up 96 (lieS) COpy I ..... ,l TO: S.C. DtPAAT .. tHT Of I<UlTH "'ND ENVIAoNMENT ... l CONTROL , ... OORUS ABOVE, 



,. SOUTH CAROLINA DEPARTMENT OF HEALTH AND ENVIRONMENTAL CONTROL 
1: Ground, ...... Protecllon Dlwlalon 2600 Bull Str ... Columbia. S.C. 21201 (103) 7sa-5213 

• =;'~OfWELL C" ... ~ I .. t ... v /oJ,,-,"";" O\/Pt'rJ.. .: 
I E A.i .. I r"\:) N "'" 0".. lc..l ,.. • -It- (.. , G,JIItt.J t>, v ISle" 

! 
<.-01. .. I D fp. ~ 

'ION OF W£ II 
Te4ephone No (' i.~ ... foi -.5 + I • .oJ sC (03) 7'-13-.s:s- I, , 
Eng..- .:. .... ""- E :r ~ ~ . ~. 

Cho. s . Sv".m Na"''' C"'; ~- I J --( " 31 , ... -... j/..{ D Lo ...... c,~ ... ~ • .:o BlvJ. I M t. ."Pt .. " ~ .... ~ 1:, .:) C :/." " '0.{ 

I, :\ ~" S I ' :l .:l '/ 7 "jeS-1'SI" 
TeIe..,..,.No _6c>~) 'S<{LI-oc>c>~ 

.• llIude' longitude: ~ WI: L L OE PT Ii tCo,nUIf"'fI!<I' O.11e St •• ,e" /-1. . Y ., 
, 

),'t~"._e An" 9"ec-"nn .1.On. RO~I I"~I,.·"C' 1 .... ·\ _~ ___ =-'3 " c..~U! C~"'..,lel.c1_ 1- 6-' J , 

I 1~.('''Ei Sr.u.H..~tf","/~rp"i!!.. <VoJ ,?o r' f S\, 
6 C] Mutt Rotolo'V [) J.-ltCOI'l gBo,ert [J 0 .. , 

I o A" Rot~.V o O'Ive .. o Cahle tOol LlolI~' 

.He-e! .. tld'.5' &0 C.IV 01 Well Loc~ .. o" 7 USE I Sketch Ma",. 

_. - .-----
OOo,n*Sl< IJ Puhhc SuPI"V P.,"", No 0 ' ... _ 1 

.... 
IS ••• a'fT'I",l. on h.ck' -_.----

f.,s I-/e.f 
o Iff.g.1UO'" o A., Condo',On.ng OCoo ....... ,: ... 

J 

SeE" I _J H1,~ rC' f'O~{ o feu Well ~ -'.t:oIJAlJ,.» lee Hu.ukl~ "1L1£ 
v ~ Thfe~-;;;d- t} W",lde('l t - --

ti e &$ ..... ('". 

;2./1 
. 

0 .... • 
..... gh' Aho ... /O.'ow .. , 

I TYl.le ,tzI"VC Oc·· .. "n,'''(2 I Su,l.ilt"e " -.--
oS',"1 oOlh •• I W •• qh, IbI/I' 

I 
, 

.:L,n '0 ..12._" eMp,'" • Or .... Shoe~ DYes oNO 
'" '0 " 

tHo," 

CUTTING SAMPLES OY"~ No 9 SCREEN 
":t ./ .. :eVe. Tvo. 0 ..... o v., (PI"'~ ..... C1Olel ONO Slo,fG.ul. 0.010 L· ... V'h /0 I 

G.o"'''vs.c:.1 Logi 

'THICt(NESS DEPTH TO S." e.' .......... ____ ._ II. ,"'d_ -" NOTE: MULTIPl.E SCAEENS 
FORMATION DESCRIPTION OF SOnOMOF I; ,,,(1 " 

USE stCOND SHEET , STRATUM STRATUM 

1.,.- i if 
S .... e An.lvS" o v •• (PI."" f'"cIOloCl MNO , 

S, It: 7 C 101 D II tJ. I STATIC WATER LEvEL -\0 

, 
I 

50 3':1' ". ~10"" ' .... .::II\l.ftac.: •• " •• 24 "01.1" 

I re '-\. <;, Lt-_ . O~ I 1 1:3 .. _-_._--
t.,. I ". PUMPING LEvEL 8elo'" L."tI SudK. 

, 
...J / I ! , but h. ,I,., ___ hr,. ,",u",plng G.P.M 

, 
Pump.ng "T ... o v •• (Pl ........ clo ... 1 oNO 

I 
i i I V,.,tJ 
I 
I '2 WATE~ QUALITY I 
I 

~"esOPl.:O O"·,ONo : C"."".c.' AnalyS" B'e,.f,,1 A ..... ys,o,; 

I I 
P' •• se E ... clo •• L.LJ Result, 5", .. Appp",.J ;" II 

'3.ARTIF'CIALFILTE~tGr.,·.!P,c"l f8!Ve, ONO 

I In5talle(l from 1.."3 h. 10 2. .. 
0 ,,> I s.- f I E'fecI'''. S". 0,':3.1'1. ",n,fo.rTI,ty co.t1,Clen. L. t I 

I 'F I 14. WEL~ CIIIOVtEO' ~"·'I.JNo 

rs:J I'b...t --t Nea' C • .,..ernRD 5,"(1 C."' .... , 0 Concr·,·D 0."., 

I 
, 

O.ru" F'om I 'I 10 0 h. fIe., +OM C.f 
! 

NEAREST SOURCE Of POSSlaLr CONTAMINATION ~F •• I AlE: 15 

I.J~ T Tvpe WelldlslnleC1ec1 0 'Ve. Tv.,; 
O •• MI .... 

I 
upon comp&el00n 0 No A,nouni 

'6. PUMP 0.,. Inll,lIeG no, .n".".(1 0 
MI •. ... ,rne . ,"ad.' no 

I 
.... ~ .. ulii ____ =~"';;h =! ~.op ?'P. __ II. CaQK.ty ___ .O~ 

o S""bn"l •••• b'e I TYPE: o J., hh,lIowl o TU''''r\e 

lJ Je, Cd •• pl o Recip,oc'l,H, o C .... lIil ... '-' . ''''ChC,I. W" •• be,,,n; Ion., 17. 'H\TER WELL CONTAACTOR·S CERTifiCATION: ThiS wen was drilled uncSef my dire<:liOn 

I and this repon is true to lhe ~~ Of my ~e and be\ief. 

(us., 2nd shee' ,f ..... rtedl REG,SnR£O S" 0 .. ".., c: ........ ir-; 
- BUSiNESS 5 ... MEf .... c.. AOORESS H t. . 7i~. , . .ri C;C' oJ 

3:· •• f'MARI(S . 
...... E rI<~ '1 ~~ .. III 

I CERT.NO.!P'I,_ 
Signed ')1.;i L:ii DOl. " //A-/73 

~HORIZEO REPRES£NTAT1VE 
:>IiEe bp 96 (1185) COpy, MAIL TO, S.C. DEPARTMENT OF HEALTH AND ENVIRONMENTAL CONTROL (ADOAESS ABOVE) 



, . SOUTH CAROLINA DEPARTMENT OF HEALTH AND ENVIRONMENTAL CONTROL 
l: Ground Wet ... Protection DI'f'llion 2600 Bull Sir .. , Columbia, S.C. H201 (103) 7s.-52U W ..... _R_ 

• OWNER Of WELL CIo. ... I .. to.v /oJ", . ..;,. !f,ipl""eA. . .......... CAJ- I f"'UN ..... 9A1lc..i r.-I~<.. 1,'N J),v'I$.e ... 
~ 01.. 10f&,.;l.,. . 

'IONOf WEll 
Telephone No f'-'_'~ "-li 'f".J .s.C (Y03) 7 <.f3-S:S-1" 

• E_ r="".." C he. 5 • 
Sy"'''' Name C IV ~- I J "f , ql ~ -'-""'-E r .. ~, 

Address .'~ 40 /..0 .... C.~~ L. 1 T!.\vJ. 
; 

~ L .,?I~" ~"'~ /:, 5 e 2"" ''-I 
I 

:\ ~(I S / 1 ~ .l'/ 7 '}"S';'S/ It 
Telephone No (~C>7) 'S~L/-O"D~ ... - longllude !J wlll DEf>TliCCotnplrtecll o.le St •• ted /-,-"t.J 

.'i;;~A"(:~'~~'rlJ; :1~;et;';f'; Ii. ~ \ -=~ - .. C.'f! C:)n .... le'.r1 /- 'IJ-1,J 

I 01.'''' U --
ti [J Mutt Rou.y (J J,"'~C'f ~80,e" rJ Ou9 'E, Co ... , -e 5 t • n Au Rot •• y o O,we" o Cahle toot (.1 al".' I 

"e ....... u •••• &- C.ty 01 We" LOClll'Oll ' USE ------_. o Oo,n."te LI .. ",hlle S"PI,I" p. r""., No. ______ I S".1C;h M.u IS ••••• n .... '. on h.-c1r.1 0· ... "..,,· .... 

f.,;:/' 4 ef 
o 1r·'0·1I.0n o A .. Con.t, ito-uRi OCoo ....... ~ ... 

I SeE' I"""J Hi.~ . rC'po .. { r--- 0 T •• ~ __ ~ ~~N~ .. '" Ie r Jluuk. ';"J-/:!}:..' II __ 

I, 
8 CAs.""r. Ij: Thre~ed 0 Wt'lct.r' : 

0...... ).... , He.gh' At>o ... e/Oelow 

61l p vc OO.' .. ,a ... ,C'C'l 

, . Ty.,. I S\.r!are - .-- " 
I 

I 
OSIH' DOlhe' 

I We.qhl II,JS 'I, , 

I ,n •• .. i:M1ol11"I I O"",e Sl"Ioe 1 DYes 0"" ---- -'- : 

: '"~ 10 I, 6elllh 

! o v"OO N. 9 SCREEN 
. CUTTING SA .... PLES I'Ve. L .; 

Tvae 0'."1--

CeOU"vs'cal LotS o Ves 'Ple.,e e"closel ON. Slot'C.u '. 0,01t> l.e"!lI" 

I 13 :3 "THICKNESS OEPTH TO SeI8.,,,,,_" II .... d _ fl. NOT£.: MULTIPLE SCREE.NS 
FORMATION DESCRIPTION Of BOTTOT~?F t: ."'C'l " USE SECOND SHEET 

{ STRATUM STRAT M 

I I 
S,eve A",.I",., DVe, CPle."" ""'closel gN. 

~ 5114 ddJ. s I t3 '0 STATIC WATER LEVEL 
- -

J 5.31 I 

I 
... below I,,"e ''''',)C.e .fler 24 hou " 

I (,' . s. H. c.' /0...<'-1 I 5 /3 ... PUMPINO LEVEL 8elo_ L .... !'! S .... ',.ace 
.. _-_.-'-

, 
) I / I A/t1. h .• "e' ___ hrs. 

~ur"CHng O.P.M. 

I Pu,"p.nV Tes' o ves CPle .. e enelod) 0"', 

I 
I i I Yoelg 
I I , 

'2. WATER QUALITV 
! 

~ves.O No B.Cler,e' An.lv"~ ov·.o"', : C.he,",c.t A"e1v,., 

I \ 

Ple.se [nCIO,e LeI) Resuin .seE Ap;>PNJ ." II 
13. ARTIFICIAL FIL TER 10 ••• · •• P.cll) Q$lv., 0 No 

I '"u.lled f,OI'" I 3 It. to ""2... .. 
1 I Effecl'"" S". C), ~ ~ 7 un,IO'm,lv co.,f.c •• "1 t, 
I At. + •• WELL G"'OuTED~ IKI vesfJ ..... o . ',./c,.t: .1-: ~ 5/ Nt.' Cern.nt ~ S.nd C."'en, 0 Concrete 0 Othe, (S 

• Dernh F,o," 2.. (") ". I 
., 10 

/0. 6,~ •• - .$ NEAREST SOURCE OF POSSISlE CONTAMINATION ->-..D " .. , 
, J c;, T Tvae Well d'$lnlrc:ted 0 Vel TvP' 

I 
upon Complehon 0 No 

A·"O"'"' 

••• PUMP Oate In".lIet1 not ,",I.'.ed 0 
""h . ......... <' .modef no 

I 
".r. ..oit' ____ i .. ""y\n eo: u;v .. j);P: __ I!. ~e~K't¥ ___ ,~ ..... 

I TYPE: o S ... b,-n.,s.ble o Jet (,h.llowl o Tt,,,bin. 

[J Jet Cd •• P' o "etiproe.t i", o Cent.;,u," . InCl<_" wa,e_ be.r,ne Ion, .. 17. W'.TER WELL CONTRACTORS CERTIFICATION: This wen was drifted IJI"'Idef "'t cfe"tClion 

I and this fepott is true to 1M best Of my k.nooMectoe and beief. 

S~, e:"Z" w.~. _I..., (us •• 2nd 11"1 •• , ,f .... ".al REG'STERED S. ... ME :rNC. HL, _. <_ <:t'. '! - BUSINESS AOI)RESS 
3.,~"""'KS . 

"""E rI.~ '1 H~ IJ1 /({I ¥9 I Signed YJ.....- 't' -r.;T C£RT.~ 
0. .. ~J 

AvfHORIZED RE .... SEHTATIVi 
lt1ECE> p 96 IIU) copy 1 MAil TO: S.C. DEPARTMENT OF HEALTH AND ENV1AONMENTAL CONTROL (ADDRESS ABOVE) 



,', SOUTH CAROLINA DEPARTMENT OF HEALTH AND ENVIRONMENTAL CONTROL ,: 
Ground Water Protection Dly'lion 2600 Bull Sir", 

AfIO .... Of wE II 

System No.... C IV ~- I J"1 " S' I 

o / I _ ... '/ 7 q c S ., 'SI" ~ ~ S .J. _ l0"9<uOe / T 

D"I.""~ An" O"ft.Cl.nn I.on, RO""" In, ... ""C. la.n, 

I 
------I S .... tch M..., (S ••••• rnule on hac"} 

Se.f.,\s, /"",J4ef 
V 

rC' f' 0 ,..-l .. 

2 cuTTING SAMPLES 

"THICKNESS DEPTH TO 
FORMATION OESCRIPTION Of BOTTOM 0' 

STRATU~ STAATul'4 
i 

\3 j 
I 
I It: 13 

-..J J ) 

S' 

Columbia, S.C. 21201 (10317~52U 

T~ephOne No 

Address 
~"",,",Er .. ~. 
3'i O_L..O'" CO., ... ~.A n.lv.l 
,.., t ,t'I~ .... ,,~ t:, .:ll;. 2"'" '-I 

(~t>"') '!\~L/"O"D~ 
!:o W[LL OEI'llt ICoonpl('lt!'tll 0.11('5'."('01 /_ ~ _, ~ 

__ -~~(~~.~==c=~~~'~' ____ ~C~'~"~C~02"'~":'·:':·~"~·..J= .. _Jt~~·"~7~3c-___ ~ 
ti [] M"t1 Anl.1 f Y [J Jo.'urtl .0 80fe" fJ 0 ... 

U 0"\"('11 L10'h.' 
7 USE-

" 
____ • ____ lV' -" 

_,," ... I~fI-,-· ____ h. a'te. ___ h •• 

VleltJ 

\2. WATER OUALITY 

Dr",. Shoe? o v., .ZJ No 

L <,,,, .. I (..<)/6....Ao 

l)u"'p'nV _____ G,p-"'-' 

ChelTl'c.l AI'I.IV$'~ ~Ye~O 1\.0 e.Clot, •• 1 A",.IV$'':, OVesO NO 

PlUM E.,clo$e L.b Fleluiu 5(!'!t;; A'P;"PN~ i 1C II. 
13 AATIF ICIAl. FIt.. TE R {G'.,,,, Pac'" ®Ye$ 0 No 

Inst.Uecs Irom , '3 ft, IU __ .:2.= ___ " 
o I .... ~ C( t u,. .. fo.rn,lv coeH.e.e",1 /, c::: 

16 PUMP Oate ''''".''ed 
MIl. nalTle _______________________ .mode1no __________________ ~ 

TYPE: OSub<ne"'ble o Jet {$h.1l0 ..... 1 o Tu'bone 

(J Jet (dUP) o Recjp'CK""'1 o C"nlO;tul" 

17. W4.TEA wELL CONTRACTOR'S CERTIFICATION: ThiS weft was o-ifted under my cfredion 
and this lepot1 is true 10 the best of my kncwo'Iedge and belief. 
REGISTERED S .. 0 .. ewe ~ """#" 
BUSINESS S -+- ME ::r,.,c. ADDRESS HI.. .71 .... . ri- <r 

NAME rt'N11 H:'<~l~:n "'~? 
Signee! 2k~ 'E...?Z ~~T NO,i...;1;...2;:',;.[.,/~t..,J.-----1 

A~ORIZED REPR£SI'NTAT"'" 
[)HEC fag 116 (l/e~1 COPY 1 MAtL TO. S.C. DEPARTMENT OF HEA.LTH AND ENVlRONMENTAl CONTROL (ADORESS AeOVE) 



, . SOUTH CAROLINA DEPARTMENT OF HEALTH AND ENVIRONMENTAL CO'NTROL 
~ , 

Orouft4 Vlater Protection Dlv'eJon HOG.ull Str'" 

"" 0 .,.. / I..., ., " -. Q e S '7 '51 " IttuOl: ~"""..;J _ _ lOftgll.ude , I 'T 

." .. n,. Anti O, •• c,.~ '.on, RO,IMI ''''''''oW' , ..... '10 

IOC> I ~a ./0 (£...,/f'<pi."" ...,..,J &ri"~ ~t., 

, "e •• otttd •• ,,, & C,ty 0' W.II \'OCiJ"O" 

j; ... ,<h Mw. '5 ...... """1. 0" h.c-;'-- - -.-----

Se(l' .{;,S' 
V ( 

I 

I 

I 
• 

! . 'ftO"' .. ' ~ ... , .,.."." .oft., 

("', •• 2,.,cs ,hell .t ne.".ol 

3. 

Columbia, I.C. HZOI (lOll 751-521' 

• UWNtH Of _u CIo. ... I •• ~ ... " /oJ .... ..J" s;. ;PI" ~..(, , 
Addres, ~ i~. ,...; ,.. _~ • N lc..1 t.,." -I~ (. • ,; N t>. ". iSle .. 

('I.~ . .. If' ~hH.I s.C (Yo"') 7"i3-.s::.S'1' 

1 USE 

I~~~=>~.;'~.~~~~.~'~ .. ;;'o;~~ .• :.;o;~;"~';~~.~.~.:'':'~2~'~":0~u:,~, __ _ 
t. l . PUM:IN; LEvEL ae'O"'" L."I'!S",d.-ee .----.--.-

_/lIJI./.lA::L· ___ 't .• 'IIt· ___ t'l,,,- l,)"'n'p'''''' _____ G,P.M 

\6. PUMP Colle In".ltltd 
Mf,. "' ...... e ____________ "'od •• no __________ -\ 

TvPE: OS",lItne"'b .. 

o Jet IMeol 

o Jet (~.lIo_1 

o Rectp'oc.IH'9 

o T"rbone 

OCe"'''i'u,aI 
, 7. Wl'TEA WEll CONTRACTOR S CEATIHCATtON: ThiI well was ~Ied urw:5et "'" Oi"'eeticIft 
and (hit fe-pot1 " lrue 10 lhe best 01 my ~ and ~. 

~~;'REO &~ rll{J~ .Vr,lia65eN ADO ... (/7(7 eira;~ 61..d :i 
NAME C] if{ () If 7 '7 I • CERT. NO. I 
Signed ,.---7·M p~ 12·2 i;Hl 

EO NTATIVE 
DHEC Eall 116 (11851 COPY, MAIL TO. LC. DEPARTMENT or HEALTH AND ENVIRONMENTAL CONTROl (ADDRESS AaOVE) 
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APPENDIX II 

ANALYTICAL RESULTS 

-



H y 

Date I 2/12/93 
project ; Navy Base 
Client ; S , ME Inc. 
Date Collected 2/5/93 
Date Received 2/9/93 
Date Analyzed 2/9/93 
Date Reported 2/12/93 

Sample 10 Client 10 

93-0683 MW-1 

93-0684 MW-2 

93-0685 MW-3 

'3-0686 MW-4 

93-0687 MW-5 

93-0688 MW-6 

93-0689 OT 

93-0690 C-5&6 

93-0691 C-1,2,3,4 

BTU .. MTBE Units = u;!L 
TPH Units -= IIIg/L 

.' ._--_._- ---- ---------o G ( 

HYDROL~IC COLOMBIA 
Sample Data Report 

SC Certification No. 40101 
Preliminary Report 

Ethyl 
Benzene Toluene Benzene 

<2.5 <2.5 <2.5 

<2.5 <2.5 <2.5 

<2.5 <2.5 <2.5 

<2.5 <2.5 <2.5 

23300 36400 4140 

<2.5 <2.5· <2.5 

863 27.1 124 

23000 146000 50000 

<6.0 27.9 6.78 

(parts per billion) Water 

Xylenes 

<7.5 

<7.5 

<7.5 

<7.5 

18900 

<7.5 

47.S 

183000 

48.7 

by M602 
(parts per million) Water by M5030 

N ( 

5030 
HTBE TPH 

<50 <0.1 

<SO <0.1 

<50 <0.1 

<50 <0.1 

92900 23.4 

130 <0.1 

160 <0.1 

42900 150 

<SO <0.1 

BTEX ... HTBE Units -= ug/l<g (parts per billion) Soi 1 by M6020 

Data Approved for Release: 

'~1 t . C~~ ... ~- c.~ ~,\)D 
Ro~ert D. Downing 

Lab Manager 

100 ASHLAND PARK LANE / COLUMBIA, S.c. 19210/ (803)750·0913 / FAX,(803) 750·9505 / TOLL fREE 1·80{l·2AJ.0913 
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I, I, \I'l' " 
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y PENETP~TING ~~Ll 
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1:)el_~_,·t~,h 1--, :")t~"+"l<: ~ .. J,:::.tet- i. __ ,?:,"-./pl 1ft,! 
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1 .1. _ .--,1-'. 

, ' 

.,.: t I 
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C,:h,-:.n'~~Ic.~ in he~c:! at t.lme t~ (ft"l 
'it, 

Unit~ of time as measured in the field 

]n~~e;rw)=l!(1.1/1n(Lw/rw)+(A+B*ln«H-LwJ!rw)'/(L2,ir~t' 

Kh=(req/'-2*ln(Re/rw)!2Le)(1!t)(ln(yo/yt) 

Kh - Horlzontal Hvdraullc Conductivitv (ft/dav) 
. (cmls2C:) 
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840 l_C)l~~ CCIUNTF"..,-'- BI .. 1 ... 1[1_ 

CHARLESTON. SOUTH CARDLI0A 

HORIZONTAL HYDPAL1LIC C0NDLJCT:V!TY 
Method of Bouwer and Rice. 197 6 

After H. BOl.:wer~ 198~ 

F'1~:CL1ECT r,jAME: ~JA')'( BASE LIST WELL NUMBER : MW-~ 

DATE OF TEST: 7-12-"13 CITY, STATE [HAS .• S.C. 
PPO,lFCT NO. 11:34-"12-06"1 TE:=T 8\' l"1Il''-E Bi:;SHf4 

~jEL i,iAIJIJIFEF: D~HA - F'AF:TIALLY PENETRATING WELL 

Ca~ing Diameter (in) 
Borehole Diameter (in) 
Depth to Top of Screen (ft) 
Depth to Bottom of Scr-een (ft) 
D~pttl to Static Water Level (ft) 
[:erth to LDlAIE'r- Confining tkd.t (ft) 

A~sumed Filter Pack Porosity (f~2C) 

EC'i, I~; T I OoJ P{;F:A~1F,TFF:S 

2.0(> 

2 .. t)1.) 

l:2.no 
= 5.,37 

29.00 
0.30 

r·;;;;.q 

1'""\,.0,1 

Well R2dju~ tB'.ing into aC~-Dunt the filter P3C~ (ft) 
F:e:<d_1..ll?:. cf t.he bot-ehole (ft:.) 

L e 
LVJ = 

H = 
A 

F. -
~:e 

',;'0 

yt 
t 

Len,th of well th~C)ljgh w~lich water enter~ (tt) 
Distance from water table to bottom of scrEE' (ftl 
Dj5t8nc~ from ~ater· tBble to ]owe~ confi~irg Uf1it Cft) 
Coeffici.ent of Leirw from Figure 2~ (from ~. B~uwel-l 

C;()ef1~jcieTlt of L.£.':'/r\."" fr·om Figut-e 2", (fro:""!"; H. BOl\~·'.Ie~-·l 

Effective radius over which headloss (y) lE dissipated {ft'= 
ChBnge in hesd at tj.me (t)=O!, (ft) 
Cha,nge in head at time t, (f t) 
El~sped time at which head change = yt~ 

Units of. time 2S measured in the field 

In(Re!rw)=1!(1.1/1n(Lw!rw)+(A+B*ln«H-l.~)!rw~)j(Le/rw) 

Kh=(req A 2*lnIRe!rw)t2Le)(1!t)(ln(yo/yt)) 

F:E5l1LTS 

~.~ = Horizonta] Hydraulic Conductivity (ft/day 
(em/sec 

(gpdi f t2 

= O.29E+02 
= O.10E-Ol 
= O.22E+03 

I.) ..... =. 

-, , 
..:..:..--t 

1. <;-:; 
.1 ,~,: 
(;. 8·~ 
0.1 

1"1IN 
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S,~"ME 

84'~! LOW [:OL!rJTR~' BLVD. 
CHARLESTON, SOUTH CAROLINA 

HClF:IZcnHAl HyDF:,;ULIC CONDU[TI'JITY 
Method of Bouwer and RicE. 1976 

After H. Bouwer~ 1989 

WELL NUMBER : MW-4 
DATE OF TEST: 2-12-9~ 

PROJECT NAME: NAVY BASE LIST 
CITY, STATE CHAS., S.C. 
PROJECT NO. 1134-92-069 TEST BY i"! I fE BA'3HA 

WELL/AQUIFER DATA - PARTIALLY PENETRATING WELL 

Casing Die.meter (in) :2 .',)0 
Bot-ehDle I>iameter (in) = 6.2::i 
Depth to TQP of Screen (ft) 2.~)(i 

Depth to E,ottom of Screen (ft) .1:~::.(JI.::j 

Depth to Static Water Level (ft) 5.33 
Depth tD L'~Ir~Ft··· CDnfininc~ Unit (ft) :~S'.i)""> 

Assl~mecj Filter F'dCk Porosity (fl~ac) (j.30 

,-eq 
rw 

l,Jje:i 1 F'E.diu':=. ta~' ing intD Elcc()unt "Lrie f i 1 T~.;,l'" ~,=-ck (ft 'j 

Radi:_!~ of the borehole (ft) 
Le - L pnqt,'-i of \-'Jell thr-'oL!~r'; !,.oJhich I!-JElt.e'i'·' E-nt.-E-, ~ : f+-
Lw CiEtence f~om water t~ble to bottom o~ ~cr~?eG ift) 

0.26 
C. b .. 

.-=. •• 67 
H nj~t2-.r,ce 1c YDm ~Jc:ltet-· tE<:t~,]e t.e) lol,)f.':'t"· CC·:-ft.ll"",]r'n !.!;-,jt (ft· I :="3.67 

A Coefficient of Le/rw from Fiqure 2~ lfrc~ ~~. [:ol)wet-) 2.4 
p =- C;C,t"?ffic1.e~·!t Df L.E'./t-ItJ fr-ofl"l F:i.cJ\.~r··e 2~ (.-fr·-_-,:~·. H. F:DUWE't-) (;.4'.~· 

Re Effective radius ovel~ which he3d]oss ty) 3~ ji~~ip~ted (ft): 1.94 
yo -.- Cha..r·;ge in t·lE-ad at time (t.):;;;;O~ (ft\ 1 ~'!-i 

yt Ch2lnqe in head at time t~ (ft) O.6~:' 

t EJBsp2d tjn)~ at which head change ···.·'t. 
UJ-tits of time as mea~ured irl the f.ield 

f<EY FOII{H I DNS 

]n(Re!rw)=1/(j.l/1n(I._~!rw»)+(A+8*ln«(H-L.w)jr~))/(Le!·rw) 

Kh~(reqh2.1n(Re/rw)!2Le)(1/t)(ln(yolvt)) 

F:ESUL TS 

Kh = Horizontal Hydraulic Conductivity (ft/day 
(em/sec 

(gpd/ft2 

O.21E+(12 
O.75E-02 
O.16E+03 

0.2 
i'1l tJ 
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n.l1r-eo 
('.1-:'".:;.:"'. 
O.l~,·Y-' 

i") .11-..''',6 

Cj .183', 
(1. :',(,,:' 

O.::'J6b 
(). '233.:. 
('. ;-'~()[I 

I.'. :::6c-.~ 
() • :'f!::'.-:O: 
".3«1(1 
o. :' . .1e-..o:, 
( •.. 3: .. 3.:: 
0.4160 
(J • ~(H)() 

O. ~'fl-:::3 
O. b6b,= 
('. 7~,,-),., 

(1,833.:. 
0.9166 
1 • i)(JI)(l 

1..08::3 
1 • .1606 
1. :;5(10 
1.3333 

Te<.::t ~.! 

INPUT 1 

Le" .. 'el (F) 
TOC 
OuOOO 

O. (H.'(! 

0.07-) 
! 5. 1)3') 

-(1,01') 

-'50. n,)(, 
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(i.q7~ 

').9,.;8 

.:1.8'-'''' 
(,,7,J3 

0.086 
;-).,..,-:--;q 
.) . 'jO-;> 
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PRO.JEC'T t',j(\MF: 

CITY, STAn: 

,C,',ME 
84!:' LOW COtJNTRY BLVD. 

CHl'iF:L E~_,Tot,j, ~;IIUTH C iT'DL I tj(, 

HQRIZONTHL HYDRAULIC CONDUCTIVITY 
Method of BOLlwer and Ricr'~ ; ,::;, -7 "-

.J • - _ 

NP,\"!'{ B{)SE LIST 

CH{;:; . ~ s. c. 

After H. Bouwer. 1969 

"JEL.L ~J; it'lBEF: : Mol-to 
DATE OF '-EST: 2--12--93 

PRO,jELl ND, 11 ~;4 -·92-069 TEST Bf MIKE BAS~~ 

C~sj,nq Di~met2r (in) 
Borehole Diameter (in) 
Dorth to Top of Screer1 (ft:) 

Depth to Bottom of Screen (ft) 
Depth to ?;i.:E:\tic Ldc,te~'" L.,e\/p] (ft 

D~pth to L_o!~er Confining Unit (tt! 
Assumed Fj,Jte~ Pacf· F'orosit~/ I~r~c) 

= 

= 

2~OO 

28.00 
5~.1i? 

29.00 
C' •. 30 

r-PCj 

1'/': 

L'JF,l,j F'~::;,d; __ I;£~ i-~kjiHl ~n+'·-~, ~·-':-·cH_lr'lt the 'fj}t'?Y" p="C::1. (ft"l 

F:€'Idi_I~'-_ Ci1 tt-'E-"" boreh,-:-:,ji=·? ':.ft) 
L"? Lenqtr--, L-"~- l'.!E,l) [··:".r-ol .. 1nh .... ·t·,' ·-"r·, ~-; .. c·,tF'~-· elitE!'"=::. (ft 
L_'~ = 0t5t.~nr~ f~OT w~ter t3bl~ to ~Qtt~m of ~(:reen (ft) 
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Environmental Protection Division 
Charleston Naval Shipyard 
Charleston Naval Base 
Charleston, South Carolina 29408-6100 

Attention: Mr. Sneed 

Subject: Groundwater Monitoring Well Installation Request 
Navy Base Exchange Service Station 
Charleston Naval Base 
Charleston, South Carolina 
S&ME, Inc. Job #1134-92-079 

Dear Mr. Sneed: 

April 20, 1992 

S&ME, Inc. (S&ME) formerly Westinghouse is pleased to submit the enclosed groundwater 

monitoring well request to the South Carolina Department of Health and Environmental 

Control (SCDHEC) for your review and approval. Please review the request and contact 

us with any changes or corrections you may wish to have made at 884-0005. 

Sincerely, 

S&~E, ~NC. ,I 
,7( lj Ucn.rl[{ 
'H~h onnolly 
Proje Hydro ologist 

~echt,p.E. 
Senior Environmental Engineer 

S&ME, Inc. 840 Low (ounlTy Iloulevord, Mr. Pieosonr, South (orolino 29464, (803) 884·0005, Fox (803) 881-6149 
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South Carolina Department of Health 
and Environment Control 
2600 Bull Street 
Columbia, South Carolina 29201 

Attention: Mr. Scott McInnis 

Subject: Groundwater Monitoring Well Installation 
Building #1346, Navy Exchange Service Station 
GWPD Site ID: A-1O-AA-14067 
S&ME, Inc. Job #1134-92-079 

Dear Mr. McInnis: 

April 17, 1992 

S&ME, Inc. (S&ME) requests permission to construct six groundwater monitoring wells at 

Building # 1346, Navy Exchange Service Station on the Charleston Navy Base in Charleston, 

South Carolina. A site location plan is presented as Figure 1 and a site plan is provided as 

Figure 2. The wells are being installed for the purposes of monitoring groundwater quality 

and samples from these wells will be analyzed for various petroleum related constituents as 

outlined in our work plan dated August 7, 1992 for the site. In response to this work plan (I 
you requested in your correspondence dated January 28, 1992, that the results of the soil 

vapor survey be submitted with a well request to install the groundwater monitoring wells 

proposed in the previously referenced work plan. 

Our original work plan proposed to conduct the soil vapor survey by driving a 3/8" carbon 

steel rod approximately 3.5 feet below grade within a specific grid location established on 

50 feet centers. However, due to the dense clays of high natural organic and moisture 

content making up most of the site, this method proved ineffective, resulting in erroneous 

readings from the Photo Ionization Detector (PID). As a result, hand auger borings were 

performed in each grid location. Soil samples were collected at two foot intervals down to 

the soil/groundwater interface at a depth of six feet below grade. These samples were then 

bagged and a headspace analysis performed utilizing a flame ionizing organic vapor analyzer 

(OVA). Due to the high levels of natural organics encountered at the site, the OVA was 

S&ME. Inc. 840 Low CounlTy Boulevord. Mr. Pleosonr. Sou1h Corolino 29464. (803) 884-0005. Fax (803) 881-6149 



.... Island 
~ 
9 .. .,. 

~ 
~ Q" 

"e/ 

,LE: 1 : 

DATE: 4-1-92 BY: 

JOB NO: 1124920691AP1>Rollrn BY: 

\ 
\ 
\ , , 

US NAVAL 

RESERVATION 

1111.£: 
Site Location Plan 
Hydrogeologic Assessment 
Building 1346 
Charleston Naval Base, S.C. 

FIGURE: 

1 OF 1 



Gra.phiC Sco.le: 

0' ~JO' 100' 

SCALE: 1" ~ 50' DRAWN BY: WI"" 
DATE: 3-13-92 CHECKED BY: 

JOB NO: 113492069 A:>PROVED BY: 

( 
[N1[RPR1S[ ~VL 

~S&ME ~ 
ENIilRONNEtlT"'L SERVICES· ENQ"'EERltlG • n:STItlG 

Chot1".I"" Br_ 
8~O L"" Counlry 81""­

loll f'le"_'i. 5ooJ1~ CarolinG 
29~4 

(803) 884-0005 

LEGEND 

1>:1 Vo.lvt' 

)I( Flrt' Hydrnnt 

o Mo.nholt' 

Site Plan 
Hydrogeologic Assessment 
Building 1346 
Charleston Naval Base 
Charleston, South Carolina 

FIGURE, 

2 
SHEET 1 OF 1 



, , 

fitted with a charcoal filter to aid in screenin!! out the natural orl!anics. The charcoal filter --- - - -.... ..... 

would screen out the petroleum hydrocarbons (low level) and allow the OVA to read only 

the methane concentrations (natural organics). The methane readings were then subtracted 

from the total organic concentrations (headspace reading without charcoal filter) yielding a 

representative petroleum hydrocarbon concentration. 

Although the charcoal filtration technique utilized in conjunction with the OVA aided in 

determining the contaminant levels for the soil samples collected, S&ME felt that some of 

the natural organics were being detected, hindering the determination of actual contaminant 

levels. The charcoal filtration technique eliminated or at least reduced the methane resulting 

from the natural organics, however, hydrogen sulfide will also register on the OVA. As a 

result several locations (i.e. well locations ) were also sampled and sUbjected to analysis by 

our portable gas chromatograph for benzene, toluene and xylene concentrations. The results 

of the vapor survey, showing a 1000+ part per million and a zero contaminant contour are 

as shown on Figure 3. 

As indicated by the soils encountered during the survey, those soils situated on the northeast 

half of the site (tank basins and pump island locations) consist of dense black-grey clays 

containing organic debris (twigs, leaves, etc.) down to the soil/groundwater interface 

encountered at an approximate depth of 6 feet below grade. Going from east to west across 

the site at the approximate area of grid location A-I, the organic clays grade into less dense 

red silty clays. Interference from natural organics was not encountered west of this area 

indicating a separate depositional environment as compared to those soils encountered on 

the opposite side of the site. 

As defined by the soil vapor survey, two main areas of contamination were detected at the 

site yielding OVA readings greater that 1,000 ppm. One area appears to be associated with 

the UST basins and pump islands located on the eastern half of the site. Although this area 

of the site is characterized by the naturally occurring organics, samples collected in the 

1,000+ ppm area possessed distinct petroleum hydrocarbon (gasoline) odors. 

Due to the natural organics occurring at this portion of the site, the zero contour was 

established based upon OVA readings, physical observations (odor) and confirmation using 

our portable gas chromatograph. Background soil samples were collected from a grassed 

-
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field adjacent to the site to the east. Two samples were collected, along "B" row at 100 and 

200 feet east of Building 1346. Similar OVA readings were obtained from soil samples 

collected at the soil groundwater interface (Le. location B-6 at a level of 150 ppm). Similar 

levels were obtained from sample location A-5 (170 ppm). Location A-5 was resampled 

and analyzed by portable GC and no BTX constituents were detected confirming the 170 

ppm detected by OVA was natural organic concentrations. As a result, soil samples were 

collected along the zero contaminant contour in this area of the site for GC confirmation. 

The zero contour is represented by a dashed line in these areas. The soil samples subjected 

to GC analysis are denoted on Figure 3 by the identifying symbol in the legend followed by 

a number in parenthesis. 

The second 1,000+ ppm area as identified by the soil vapor survey occurs on the opposite 

side of the site relative to the UST basins and pump islands. Also within this area an 

isolated pocket of free product (gasoline) was identified. The free product was identified 

in sample location 1 - A2. Due to the observation being made through an open borehole, 

S&ME was unable to make an accurate gauge as to the thickness of the product; however, 

product thickness greater than 10 inches was observed. The product was not present in the 

adjacent sample locations indicating the product is only located within 50 feet of location 1-

A2. The sample locations westward past the free product location were significantly 

contaminated yielding OVA readings greater than 1,000 ppm (locations I-B3, I-Bl, l-A3 and 

l-A4). Beyond these locations to the north and west, no contamination was detected by the 

OVA headspace analysis. Similar readings were obtained from location 1 - -2A and 1 - -3A, 

however; significant OVA readings as well as odors were noted in sample number 1 - -4A. 

As a result sample 2 - -5A was collected. No OVA readings or odors were noted within this 

sample. 

To ensure proper well placement defining the horizontal limits of the contaminant plume 

and to confirm zero line locations at the northeast area of the site, S&ME collected soil 

samples for analysis by our portable Gc. A total of six samples were collected. The sample 

locations are shown on Figure 3 and, as indicated earlier, are denoted by the symbol 

identified in the legend followed by a number in parentheses. Sample number (1) was 

coliected adjacent to an existing groundwater monitoring well associated with the new tank 

basin recently constructed at the site. A minor level of benzene was detected in this sample 

at a level of 1.6 ppb. As a result, S&ME plans to incorporate the existing well into the 

assessment at the site. Sample number (2) was collected from proposed well location (CNS-



· . 

1346-1) to define the limits of contamination in this area. Only 5 ppb Toluene was detected 
in the samnle. Samnle numher (3) was collected adiacent vanor survev location A-5 for J. -- - -- .. -- --------- ,-, --- ---------- ----<1------- --c-- ---- -J ---~-------- ---

comparison of OVA to GC results as explained earlier. Sample (4) was collected from 

proposed well location CNS-1346-2 and for confirmation of the zero contamination contour. 

Sample number (5) was collected from proposed well location CNS-1346-3. Sample number 

(6) was collected from proposed well location CNS-1346-4. Table 1 lists the recorded OVA 

readings resulting from the soil vapor survey and the print out for the GC analyses 
performed are attached. 

In addition to the four shallow well locations (CNS-1346-1-4) previously discussed to confirm 

site. Well number CNS-1346-5 will be a 4-inch shallow well installed within the free product 

located by the soil vapor survey. This well will serve as a recovery port for the free product 

which should be initiated immediately after installation. This well will also serve for future 

worst case well analysis. Well number CNS-1346-6 will be a double cased telescoping well 

installed adjacent to well number CNS-1346-5 to monitor for the presence of contamination 

in the deeper portions of the aquifer. tvieaSUfeUlents will also be taken froul this well so 

that the vertical gradient for the site can be determined. 

The shallow wells at the Building #1346 site will be installed as follows: 

The shallow wells will be constructed by augering a 6-inch diameter hollow stem auger into 

the subsurface to a depth of approximately 5-feet below the seasonal high groundwater table. 

The boreholes will be converted to monitoring wells by the installation of a 2-inch diameter, 

Schedule 40 PVC casings and screens. The screen length in each well will be lO-feet and 

will have factory number 10 slot size (0.010 inches). A clean coarse washed filter sand (FX-

50) will be installed by tremie to a depth of approximately 1.5-feet above the top of the 

screens. A bentonite pellet seal, one foot thick, will be installed above the filter sand. The 

remaining annulus of the wells will then be filled with a neat cement grout. The tops of the 

wells will be finished below grade in a protective vault set in a 2-foot square by 6-inch thick 

concrete pad and will be equipped with locking caps. Figure 4 presents a typical well 

construction diagram for the shallow wells. 

The 4-inch diameter well will be installed in similar fashion; however due to the size of the 

4-inch PVC casing and screen, a 10.25 diameter hollow stem auger will be utilized for the 
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installation. Also, the overall depth of the well will be adjusted so the screen is properly 

nlaced allowin!! the free nroduct to be bracketed within the screened portion of the well. 
~ ~ ~ -

To minimize the potential for the introduction of petroleum related contaminants from the 

upper portion of the shallow aquifer. The deep well will be installed in a telescoping 

manner. Initially a lO-inch diameter auger hole will be advanced to approximately 25 feet 

below land surface. The auger hole will be grouted up completely and the auger removed. 

A 6-inch diameter PVC casing will then be set in the grout to the approximate depth of the 

top of the screen. At least twenty-four hours later, the 6-inch casing will be bored with a 

5 and 7/8-inch drag bit by mud rotary to approximately 32-feet below the land surface 

(Depth to Marl). The well will be set by placing 2-feet of sand pack at the bottom of the 

well and then lowering 5-feet of #10 slotted (0.010 inches) PVC well screen and 25-feet of 

PVC riser. The screen and riser will then have FX-50 sand tremied in around it from 30 to 

approximately 23-feet below land surface. A bentonite seal will then be placed above the 

sand to one foot below the surface. The remaining annulus of the well will be filled with 

neat cement with a water tight manhole cover. A construction diagram of a deep well is 

will be steam cleaned and scrubbed with a chemically neutral surfactant and rinsed with 

deionizing water. 

The drill cuttings resulting from the well installation, will be drummed and remain on site 

until analytical results are returned and disposal can be coordinated. As the wells are 

developed, the development water will be treated using our portable carbon adsorption 

system for treating contaminated wastewater. The system is manufactured by Continental 

Environmental Systems and is capable of treating contaminated wastewater to below 

detectable limits. After treatment the wastewater wiii be administered to the parking lot of 

the study site and allowed to volatilize. The development water resulting from well #CNS-

1346-5 (free product location) will be placed into a 55 gallon drum and remain on site until 

being collected by an approved recycling organization. 

After development, the wells will be sampled and analyzed for petroleum related 

constituents as outlined in our hydrogeologic assessment work plan for the site dated August 

7, 1991. The well elevations and locations will be surveyed and plotted on the site plan for 

the site. This information will then be presented in olir final report. 
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S&ME appreciates your consideration and cooperation while working with you on this 

project and looks forward to your response. Should you have any questions, please contact 

Hugh Connolly at 884-0005. 

Sincerely, 

S&ME, INC. ~ 0. . 

&£~~ 
Project Hydrogeologist 

- " II I 

~ec~ 
Senior Environmental Engineer 

-
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TABLE 1 

ORGANIC VAPOR CONCENTRATIONS 
SOIL VAPOR SURVEY 

BUILDING 1346, CHARLESTON NAVAL BASE 
CHARLESTON, SOUTH CAROLINA 

LOCATION LOCATION 

READING (PPM) IREMARKS DEPTH (FT) I OVA READING 

A-I A-2 

120 STRONG 0-2 2.8 
ODOR 

440 STRONG 2-4 105 
ODOR 

1000 + STRONG 4-6 460 
ODOR 

A-J 8-5 

20 NO ODOR 0-2 0 

19 NO ODOR 2-4 10 

5.2 NO ODOR 4-6 170 

I-AI (25' location) l-A2 

1000 + STRONG 0-2 1000 + 
ODOR 

, nnn + STRONG 2-4 1000 + ........... '" 
ODOR 

1000 + STRONG 4-6 1000 + 
ODOR 

(PPM) I REMARKS 

ODOR 

ODOR 

ODOR 

NO 
ODOR 
NO 
ODOR 
NO 
ODOR 

STRONG 
ODOR 

STRONG 
ODOR 

STRONG 
ODOR 

* FREE PRODUCT ENCOUNTERED 

1-AJ 1-A4 

1000 + STRONG 0-2 6 NO 
I"\T'\I"'\'D ODOR vuv.n.. 

1000 + STRONG 2-4 14 NO 
ODOR ODOR 

1000 + STRONG 4-6 1000 + STRONG 
ODOR ODOR 



TABLE 1 (CONT'D) 

ORGANIC VAPOR CONCENTRATIONS 
SOIL VAPOR SURVEY 

BUILDING 1346, CHARLESTON NAVAL BASE 
CHARLESTON, SOUTH CAROLINA 

LOCATION LOCATION 

DEPTH (FT) IOVA READING (PPM) I REMARKS DEPTH (FT) I OVA READING 

1-A5 B-1 

0-2 0 NO ODOR 0-2 28 

2-4 0 NO ODOR 2-4 330 

4-6 0 NO ODOR 4-6 380 

B-2 B-3 

I 0-2 3.2 ODOR 0-2 2.8 

2-4 50 ODOR 2-4 22 

4-6 1000 + STRONG 4-6 1000 + 
ODOR 

B-4 (25 ' location) B-6 

0-2 1000 + STRONG 0-2 2 
ODOR 

2-4 1000 + STRONG 2-4 20 
ODOR 

4-6 1000 + STRONG 4-6 150 
ODOR 

1-B4 1-B5 

0-2 10 NO ODOR 0-2 3 

2-4 100 ODOR 2-4 8 

4-6 1000 ODOR 4-6 9 

(PPM) jREMARKS 

ODOR 

ODOR 

STRONG 
ODOR 

ODOR 

ODOR 

STRONG 
ODOR 

NO 
ODOR 
NO 
ODOR 
NO 
ODOR 

NO 
ODOR 
NO 
ODOR 
NO 
ODOR 



DEPTH (FT) I OVA 

0-2 

2-4 

4-6 

I 0-2 

2-4 

4-6 

0-2 

2-4 

4-6 

0-2 

2-4 

4-6 

TABLE 1 (CONT'D) 

ORGANIC VAPOR CONCENTRATIONS 
SOIL VAPOR SURVEY 

BUILDING 1346, CHARLESTON NAVAL BASE 
CHARLESTON, SOUTH CAROLINA 

LOCATION LOCATION 

READING (PPM) I REMARKS DEPTH (FT) I OVA READING 

C-1 C-2 

400 STRONG 0-2 10 
ODOR 

1000 + STRONG 2-4 26 
ODOR 

1000 + STRONG 4-6 70 
ODOR 

(PPM) I REMARKS 

NO 
ODOR 
ODOR 

ODOR 

C-3 C-4 (25' location) 

75 ODOR 

95 ODOR 

1000 + STRONG 
ODOR 

C-5 

40 NO ODOR 

73 NO ODOR 

150 NO ODOR 

l-C3 

0 NO ODOR 

0 NO ODOR 

o NO ODOR 

0-2 1000 + 

2-4 1000 + 

4-6 1000 + 

l-C2 

0-2 0 

2-4 0 

4-6 0 

l-C4 

0-2 0 

2-4 0 

4-6 o 

STRONG 
ODOR 

STRONG 
ODOR 

STRONG 
ODOR 

NO 
ODOR 
NO 
ODOR 
NO 
ODOR 

NO 
ODOR 
NO 
ODOR 
NO 
ODOR 



I 

I 

DEPTH (FT) I OVA 

0-2 

2-4 

4-6 

0-2 

2-4 

4-6 

0-2 

2-4 

4-6 

0-2 

2-4 

4-6 

TABLE 1 (CONT'D) 
ORGANIC VAPOR CONCENTRATIONS 

SOIL VAPOR SURVEY 
BUILDING 1346, CHARLESTON NAVAL BASE 

CHARLESTON, SOUTH CAROLINA 

LOCATION LOCATION 

READING (PPM) I REMARKS DEPTH (FT) IOVA READING 

D-1 D-5 

15 NO ODOR 0-2 3 

7 NO ODOR 2-4 9.8 

9 NO ODOR 4-6 200 

l-lA 1-2A 

21.9 NO ODOR 0-2 0.8 

49.6 ODOR 2-4 1.2 

652 STRONG 4-6 3.6 
ODOR 

1-3A 1 - -2A 

0.8 NO ODOR 0-2 0 

1.0 NO ODOR 0-2 0 

3.8 NO ODOR 4-6 0 

1 - -3A 1 - -4A 

0 NO ODOR 0-2 0 

0 NO ODOR 2-4 0 

0 NO ODOR 4-6 540 

1 - -5A 2 - -5A 

0-2 0 NO ODOR 0-2 0 

2-4 0 NO ODOR 2-4 0 

4-6 0 NO ODOR 4-6 0 

(PPM) I REMARKS 

NO 
ODOR 
NO 
ODOR 
NO 
ODOR 

NO 
ODOR 
NO 
ODOR 
NO 
ODOR 

NO 
ODOR 
NO 
ODOR 
NO 
ODOR 

NO 
ODOR 
NO 
ODOR 

STRONG 
ODOR 

NO 
ODOR 
NO 
ODOR 
NO 
ODOR 
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1.0 INTRODUCTION 

The subject site is a retail gasoline service station denoted as 
Building #1346 on the Charleston Naval Base in Charleston, South 
Carolina. A location plan for the site is presented as Figure 1. 

The Exchange Service 
Storage Tanks (USTs) 
installed consisted of 

station presently has eleven Underground 
buried on-site. The first UST's to be 
four 4,000 gallon steel USTs situated within 

the same tank basin, and one remotely located 10,000 gallon steel 
UST. These tanks were reported in a 1987, Harding Lawson 
Associates report as being installed at least 20 years ago. The 
tanks are listed as tanks 1346-D, E, F, G and H. All of the tanks 
were reported as storing gasoline, were constructed of steel and 
had steel piping. The tanks were abandoned ranging from 6 - 15 
years ago. 

with the abandonment of the five tanks, the site was retrofitted 
with three 10,000 gallon steel tanks numbered #1346-A, Band C. 
The tanks have steel piping and are used for storage of gasoline. 
Tank #1346-A was reportedly installed 11-15 years and tanks #1346-
Band C were installed 6-10 years prior to the Harding Lawson 
Report. Two USTs, presumably tanks #1346-B and C, are situated 
within the same tank basin. The third UST is remotely located in 
an isolated tank basin to the north near the two northern most 
dispensing islands. All UST locations at the site are as shown on 
Figure 2. 

Tne tanks #1346-A, B ana \.: were taken out of operation in February 
1991, following a failed tank tightness test. The results of the 
test and initial abatement measures are summarized later in this 
report. 

The site presently has three new 10,000 gallon fiberglass tanks 
with single walled fiberglass piping. Two of the tanks have 
pressurized piping systems, while one of the tanks is a suction 
system. All of the tanks were installed this year and are now in 
operation. 

1 
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As a result of the failed tank tightness test, Westinghouse was 
contracted to perform a site Closure Assessment dated March 21, 
1991, to measure for the presence of a release where contamination 
was most likely to be present. Analytical results for soil samples 
collected within the UST basins, along product piping, and at the 
pump island indicated the presence of petroleum hydrocarbon related 
contamination at varying levels confirming that a release had 
occurred. 

During the site closure assessment, additional soil samples were 
cOllected from proposed UST and pipeline locations at the site 
where additional USTs were to be installed. This was done in an 
attempt to determine if and to what degree, contamination may be 
encountered upon soil excavation resulting from new UST 
installations. Low level contamination was detected in the soil 
samples collected from the proposed UST and pipeline locations and 
as a result the excavated soil and groundwater resulting from the 
dewatering operations was required to be abated according to the 
SCDHEC regulations, standards and guidelines. Shortly after the 
site closure assessment was submitted to the SCDHEC, the new USTs 
and piping at the site were installed and pumping operations were 
resumed. 

The SCDHEC responded to Westinghouse's Site Closure Assessment in 
their correspondence dated May 8, 1991, requesting that a summary 
of the initial abatement actions, an initial site characterization, 
method of free product recovery, and an assessment plan addressing 
the potential for groundwater impact be submitted. 

In late June 1991, westinghouse was retained to prepare a written 
report satisfying the requirements set forth in the above 
referenced SCDHEC correspondence. The following report has been 
prepared to satisfy these requirements. 
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1.1 summary of Initial Abatement Measures 

To satisfy the South Carolina state UST Regulation R.61-91, Part 
280, Subpart D, requirements for leak detection, the operational 
10,000 gallon USTs (#1346-A, B and C) at the site were tested for 
tightness on February 3, 1991. Preliminary data for the USTs 
collected during the testing in the field indicated that all three 
of the USTs were leaking. The official report was finalized on 
February 8, 1991. Copies of the tank tightness testing results are 
provided as Appendix I. On February 15, 1991, verbal notification 
of the test failures was made to the local SCDHEC office, Trident 
District (EQC). 

Verbal permission was obtained from the Trident District EQC to 
operate the facility through the weekend to minimize the amount of 
product that would need to be pumped out of the USTs on the 
following Monday. On Monday, February 18, 1991, the remaining 
product within the USTs was pumped out, and the USTs were taken out 
of service. The site was then scheduled for installation of new 
USTs and piping. 

In early March 1991, to satisfy the requirements set forth in the 
South Carolina state UST Control Regulation R.61-92, Part 280, 
Subpart "F", Section 280.62, westinghouse was contracted to perform 
a site closure assessment at the gasoline service station site. 
Soil samples were collected within the UST basins, along product 
pipelines and at the pump islands. Significant levels of petroleum 
hydrocarbon contamination were found in many of the soil samples 
collected with varying degrees of contamination detected in all 
soil samples collected at the site. However, no free product was 
noted with the soil borings performed. Westinghouse's closure 
assessment report concluded that a significant release had occurred 
from the USTs at the site, impacting the soils associated with the 
UST basins, product pipelines and dispenser island. Also, based 
upon the depths at which some of the samples were obtained 
(soil/groundwater interface), it was reported that the groundwater 
beneath the site had likely been impacted. A copy of the closure 
assessment report is provided as Appendix II. 
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The service station site is covered with concrete pads and asphalt. 
Upon site inspection no signs of contamination were noted on the 
surface or with associated drainage ditches. 
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2.0 INITIAL SITE CHARACTERIZATION 

The following initial site characterization section of this report 
has been prepared to satisfy the requirements set forth in the 
South Carolina state UST Regulation R.61-92, Part 280, Subpart "F", 
Section 280.63. Also, justification for not implementing free 
product removal at this time will be presented within this section. 

2.1 Introduction 

Based upon results of the annual tank tightness tests performed 
upon the three 10,000 gallon gasoline USTs located at the 
Charleston Navy Base, the USTs were taken out of service and a site 
closure assessment was performed. Analytical results for soil 
samples collected in conjunction with the closure assessments 
indicated that a significant release had occurred from the USTs, 
impacting the soils. At that time, it was also suspected that 
groundwater had been impacted due to the depth of the soil 
contamination. 

No free floating petroleum product was encountered during the 
closure assessment. However, during the installation of three new 
10,000 gallon gasoline USTs at the site, on or about May 29, 1991, 
free product was encountered. Free product removal is discussed 
later in the report (see section 2.3). 

2.2 Nature of the Release 

The USTs at the site contained various grades of unleaded gasoline, 
regular unleaded, unleaded plus and super unleaded. 
readings were performed upon the UST with monthly reconciliation 
for the purposes of accountability and release detection. 
utilizing the USEPA inventory control requirements, inventory 
control was at an allowable variance of one percent plus or minus 
130 gallons. The inventory performed on a monthly basis at 
Building #1346 was within the one percent margin. As a result, it 
is not possible to determine the amount of product released to the 
environment through accountability records. 
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2.3 Free Product Removal 

The site closure assessment performed at the site did not detect 
any free product in the hand auger borings performed at the site. 
However, free product was encountered upon installation of the 
product delivery lines on or about May 29, 1991 in the pipeline 
trenches between the outermost islands along the northern border 
of the site. The free product was pumped from the excavation into 
55 gallon drums. Approximately 385 gallons of product/water was 
pumped from the excavation. The liquid was treated as a hazardous 
waste and properly disposed of by the Navy. 

south Carolina state UST regUlation R.61-92, Part 280, Subpart "F", 
Section 280.64 Ca) states that free product removal should be 
conducted utilizing techniques appropriate to the hydrogeologic 
conditions at the site, etc. Presently, the location of any free 
product and the existing hydrogeologic conditions at the site are 
unknown. Therefore, westinghouse believes that the data expected 
to result from the following work plan (Section 3.0) should be 
evaluated prior to making any additional efforts to locate and 
recover free product. Any free product encountered during the 
soil/groundwater assessment will be identified and a sui table 
method of recovery may be recommended in our final report. 

2.4 Existing site Conditions 

As previously discussed, Building #1346 is a gasoline service 
station located on the Charleston Naval Base. The following 
information was researched to aid in determining the potential 
threat the site possess to human health. 

2.4.1 Land Use 

The Charleston Naval Base is located in the industrialized neck 
area of Charleston, South Carolina and consists of approximately 
1400 acres of developed land. The base has been an active military 
installation since 1901. The base provides employment for both 
military and civilian personnel. The northern portion of the base 
consists of military housing and recreational facilities, various 
building structures and a series of piers and drydocks for berthing 
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military vessels. The Charleston Naval Shipyard comprises much of 
the northern portion of the Naval Base, just south of the housing 
and recreational area. The southern portion of the installation, 
in the area in which the study site is located, consists of base 
operations, maintenance and production dedicated to routine 
operations of the Charleston Naval Station, and other tenant 
commands. A few community recreational facilities are also located 
in this area as well as a bachelor housing section located on the 
southern tip of the installation. 

The base is bounded on the east by the Cooper River. In this area 
are located a series of piers utilized for the berthing of military 
surface craft. The base is bounded on the west by light to heavy 
industrial, commercial and residentially zoned areas, 
characteristic of the neck area of Charleston, South Carolina. 

2.4.2 Site utilities 

site utility plans for Building #1346 were provided by the 
Engineering Section of the Charleston Naval Base. The utilities 
are shown on the utility location plan (Figures 3A and 3B). 
utilities on-site consist of water, sewer, electrical, natural gas 
and storm drain lines. 

2.4.3 Quality of Shallow Groundwater 

Charleston Naval Base purchases potable water from the City of 
Charleston Commissioners of Public Works. Groundwater is not used 
on the base as a source of drinking water. The waters of the 
surficial aquifer in the area of the Charleston Naval Base are 
classified as class "GB" as are all groundwaters in the state of 
South Carolina. The classification "GB" represents available 
sources of drinking water. contaminant levels for respective 
constituents are as set forth in the State of South Carolina/EPA 
Primary Drinking Water Regulations. 
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Although the waters of the surficial aquifer in the area are 
classified as a drinking water source, these waters are generally 
not used for this purpose. Due to the highly industrialized nature 
of the neck area of Charleston, South Carolina, the surficial 
aquifer is generally affected by various environmental impacts 
resul ting from such things as former creosote manufacturing plants, 
petroleum refineries and bulk petroleum storage tanks. 

2.4.4 Use and Location of Wells Potentially Affected by Release 

Contact was made with the South Carolina Water Resource Commission 
(SCWRC) to determine the location of any groundwater supply wells 
within a one-mile radius. ~hr~A WAll~ w~re renorted to be within -.---- .. _--- ._--- --~---- -- -

a one-mile radius; however, it was determined upon inspection of 
the data that two of the wells were recorded in error and that only 
one well listed was actually within a one-mile radius of the 
affected area. The SCWRC well number 18CC-qOl, or Charleston 
County well number CHN-0476, owned by the Charleston Naval 
Shipyard, is used for industrial purposes. However, the SCWRC 
report form listing data and nomenclature en this well indicates 
that the well has been capped and is no longer in use. The report 
form is included as Appendix III. 

Interviews with Charleston Naval Base personnel indicated that 
there is another well located nearby that is still in operation. 
This well is located approximately 900 feet east of the site and 
supplies water to a compressor house for cooling tower operations 
and is not used as a source of potable water. Both the location 
of the well listed by the SCWRC and the well identified by the 
Charleston Naval Base personnel are shown on Figure 4. 

2.5 Geology 

Geologically, Building #1346 is located within the confines of the 
Lower Coastal Plain Physiographic Province. Generally, the Coastal 
Plain Province is characterized by a successively overlapping wedge 
of sediments which forms a thin layer near the fall line and 
thickens to about 3000 feet in Southern Charleston County. 
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Sediments encountered while performing handauger borings on site 
include black to grey green silty clays that are lagoonal sediments 
characteristic of back barrier island sequences. Soft grey green 
clays are generally encountered down to the Cooper Formation. 

The Cooper Formation (Eocene Age), specifically the Cooper Marl, 
at the site lies approximately 25 feet below land surface. 
Although it has some water bearing capacity, the Cooper Formation 
is regarded as a confining unit for the overlying shallow aquifer 
systems and as an aquitard protecting the underlying primary water 
bearing units. 

2.6 summary/Conclusions 

Based upon the results of the tank tightness testing performed upon 
the most recently operational USTs, coupled with the analytical 
results for soil samples collected during the site closure 
assessment, Westinghouse concludes that a release has occurred at 
the site. Also based upon the depth at which some of the 
contaminated soil samples were collected (soil/groundwater 
interface), it is likely that groundwater, as well as the 
subsurface soils have been impacted at Building #1346. 

Daily inventory and monthly reconciliations performed at the site 
while the subject USTs were in operation, were within the one 
percent plus 130 gallons, the EPA requirements, and as a result no 
product loss was shown. Westinghouse feels that to assume that one 
percent of the product sold monthly at the site was lost would be 
too large a number to attribute to the amount of product released, 
and is not realistic. Therefore, the amount of product released 
is still unknown at this time. The type of product lost is most 
likely a combination of the three grades of automotive gasoline 
distributed at the site, since all three tanks failed the tank 
testing. 

The existing site use is primarily industrial, which is 
characteristic of the neck area of Charleston, South Carolina. 
Al though surficial aquifer in the neck area has generally been 
adversely impacted by such industrial operations, the groundwater 
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is classified as GB by the state of South Carolina and is to be 
treated as a source of Drinking water. As such, the South Carolina 
State Drinking water Standards apply. However, the Charleston 
Naval Base is on city-supplied water and the groundwater well in 
the vicinity of Building #1346 is used for industrial purposes 
only. Research of available data and interviews with base 
personnel indicate the surficial aquifer is not a source for 
potable water in the immediate vicinity of the site. 

The clayey and impermeable nature of the soils at the site should 
aid in site rehabilitation by retarding the spread and migration 
of the contaminants and limit the affected area that may require 
remediation. The relatively shallow depth at which the Cooper Marl 
is encountered at the site should limit the vertical extent of the 
contamination and serve to protect the deeper underlying aquifers 
that are used as a source for drinking water in other areas of 
Charleston. 

The USTs are scheduled for removal, pending availability of funds 
and contract award. The Navy anticipates a contract will be 
awarded this calendar year with tank removal following thereafter. 

westinghouse recommends the following work plan be performed 
defining the vertical and horizontal extent of soil and possible 
groundwater contamination. The following sections of this report 
describe a work plan to address the detected contamination at the 
subject site. 
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3.0 SOIL/GROUNDWATER ASSESSMENT WORK PLAN 

The following work plan has been prepared to 
requirements set forth in the South Carolina state 
R. 61-91, Subpart F, section 280.65 as outlined 
correspondence dated May 8, 1991. 

3.1 Introduction 

satisfy the 
UST Regulation 
in the SCDHEC 

Building #1346, gasoline service station, Charleston Naval Base, 
is located in Charleston, South Carolina. As a method of release 
detection, daily inventory with monthly reconciliation coupled with 
annual tank tightness testing was conducted at this site. Tank 
tightness testing for the three unleaded gasoline USTs recently 
operated at the site indicted that all three of the USTs were 
leaking. westinghouse performed a UST closure assessment at the 
site. Analytical results for soil samples collected at the site 
indicted that a significant release had occurred and that it is 
likely that the groundwater at the site has been impacted. 

3.2 scope of Work 

In response to the UST closure assessment for the Building #1346 
performed by Westinghouse, the SCDHEC in their letter dated May 8, 
1991, has requested that a work plan be submitted to define the 
extent and severity of the detected contamination. This work plan 
will involve the performance of a soil vapor survey, installation 
of groundwater monitoring wells, groundwater sampling and 
laboratory analysis and characterization of the surficial aquifer. 

3.2.1 Soil Vapor survey 

To aid in defining the horizontal extent of the soil contamination 
and dissolved product plume, Westinghouse proposes to conduct a 
soil vapor survey at the site. A 50 foot grid pattern will be 
established at the site to serve as the respective vapor probe 
locations. At each location a carbon steel rod will be driven to 
a depth of 3.5 feet below grade. The rod will then be removed, a 
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length of steel tubing fitted to a Microtip Photoionization 
Detector (PID) will be administered to the driven hole, and organic 
vapor concentrations will be measured and recorded. This procedure 
will be repeated at each location until all measurements have been 
obtained. As the margins of the soil/groundwater contamination are 
located, the grid spacing will be decreased such that the exact 
location of the plume is determined. Prior to and in between each 
vapor probe location the critical equipment will be decontaminated 
with a chemically neutral surfactant and rinsed a minimum of three 
times with deionized water. 

For confirmation of the data obtained from the vapor survey, 
handauger borings will be performed at key locations at the site. 
Soil samples will be collected down to the soil/groundwater 
interface at 2 foot intervals and placed in glass (16 oz.) mason 
jars with aluminum foil caps for headspace analysis utilizing the 
PID. The jars will be half-filled with soil and will be allowed 
to equilibrate for a minimum of five minutes at ambient air 
temperature. Boring logs will be produced describing the soils 
encountered and their respective contaminant concentrations. The 
open boreholes will be gauged for the presence of free product. 
The soil sample from each borehole that yields the highest level 
of contamination will be returned to our office for analysis by our 
portable gas chromatograph and be analyzed for benzene, toluene and 
xylene concentrations. It is estimated that approximately 8 
handauger borings will be performed. 

Once all the data has been collected from the vapor survey, the 
information will be plotted on a scaled site plan and a soil vapor 
isoconcentration map will be produced delineating the limits of 
the contaminated soil, the suspect contaminant plume and the 
approximate location of any free product plume encountered. 

The isoconcentration map will be utilized for groundwater 
monitoring well placement when requesting permission to install the 
wells from the SCDHEC and will be included in our final report. 
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3.2.2 Groundwater Monitoring Well Installation 

westinghouse anticipates that 5 shallow (15 feet) groundwater 
monitoring wells and one deep groundwater monitoring well (25 feet) 
will be required to confirm the horizontal and vertical extent of 
the suspect groundwater contamination. The wells will be 
constructed as follows: 

3.2.2.1 Shallow Groundwater Monitoring Wells 

Five shallow groundwater monitoring wells will be installed at the 
study site based upon results of the soil vapor survey. These well 
locations will be strategically placed surrounding and within the 
contaminant plume and will be denoted as CNS-1346-1 through CNS-
1346-5. The shallow wells will be constructed by augering a 6-
inch diameter hollow stem auger into the subsurface to a depth of 
approximately 8-feet below the existing groundwater table. The 
boreholes will be converted to monitoring wells by the installation 
of a 2-inch diameter, Schedule 40 PVC casings and screens. The 
screen length in each well will be 10-feet and will have factory 
number 10 slot size (0.010 inches). A clean coarse washed filter 
sand (FX-SO or equivalent) will be installed by tremie to a depth 
of approximately lo5-feet above the top of the screens. A 

bentonite pellet seal, one foot thick, will be installed above the 
fil ter sand. The remaining annulus of the wells will then be 
filled with a neat cement grout. The tops of the wells will be 
finished below grade in a protective bolt down manway, and will be 
equipped with locking caps. Figure S presents a typical well 
construction diagram for the shallow wells. 

3.2.2.2 Deep Groundwater Monitoring Well 

To minimize the potential for the introduction of petroleum related 
contaminants from the upper portion of the shallow aquifer to the 
deeper portion of the aquifer during drilling operations, a double 
cased telescoped well will be installed to assess the potential 
migration of the contaminants from the shallow to the deep portion 
of the aquifer. The deep monitoring well will be installed by 

18 



PROTECTIVE MANHOLE ---,. 
COVER 

2' LOCKING PROTECTIVE CAP -------1' 

2' dia schdl. 
40 PVC WELL CASING 

NEAT CEtJ£~n GROUT -----_,.J. 

VARIES 

1 
3/8' PELLETIZED, ___ --,---___ t 

BENTONITE 
l' 

+ l' 
. ':f---l .. }-------f---

· . 

CLEAN WASHED -----tl~: : : 
filter pack SAND (FHO) 

2' dia scMI. 40 PVC -----"""*.-:-. -:t' -­
WELL SCREEN · . 

LE: NTS DRAWN BY: 

wATE: 8-7-91 CHECKED BY: (~) 
i-J-Oe-N-O:-CS-W-A-O 7-9-+-AP-P-RO-VED-B-'Y __ <::-1\~;.j"':'-'-< = 

· . 

%)~U)%l L ........ ; 

Westinghouse Environmental 
and Geotechnical Services. Inc. 
&co low Country Soulm .. d 
MI. Pl ..... t. Soutll CIroIIna 29<64 
!BOll 88<0-0005 

Page 19 

10' 

TIJM;ICAL IIEl.L 
CONSTRUCTION DIAGRAM 
BUILDING 1346. SASOLItE 
SERVICE STATION 
CHARlESTON NAVAL BASE. S.C. 

fIGURE: 

5 



first drilling a la-inch diameter boring to a depth 
approximately 5-feet below the existing groundwater table. 

of 
A 6-

inch diameter Schedule 40 PVC outer casing will be installed 
through the hollow stem of la-inch auger and the annular space 
between the casing and the auger will be grouted to the surface by 
tremie with a neat cement. The auger will then be withdrawn and 
the grout within the boring will be allowed to become competent for 
a minimum of 24 hours. The deep well will then be advanced to a 
depth of approximately l5-feet below the 6-inch casing by drilling 
through the center of the 6-inch casing using a 5.75-inch diameter 
hollow stem auger. To convert the deep boring to a permanent 
monitoring well, a 2-inch diameter, 5-foot long of Schedule 40 PVC 
well screen (0. ala-inch slot) will be set at the base of the 
borehole (approximately 35-feet). The 5-foot well screen will be 
connected to a 2-inch diameter Schedule 40 PVC riser pipe. An 
appropriately graded filter sand (FX-50 or equivalent) will be 
tremied around the annulus of the well opposite the well screen to 
one foot above the well screen. A bentonite layer (pellet form) 
2-foot thick will be tremied around the annular space of the well 
above the filter sand. The remaining annular space of the well 
will be grouted by tremie to land surface using a neat cement 
grout. The well will be finished below grade in a protective vault 
and will also be equipped with a locking cap. 

Upon completion of groundwater monitoring well installation, the 
tops of the well casings will be surveyed and drawn on a scaled 
site plan. The borehole cuttings will be drummed and remain on 
site until receipt of laboratory analysis. Disposal of the 
cuttings will be determined based on analytical results. 

3.2.3 Sampling/Laboratory Analysis 

Upon completion of groundwater monitoring well installation, the 
wells will be allowed to stand a minimum of 24 hours prior to 
development to allow the grout to become competent. The wells will 
then be developed by removing a minimum of 10 well volumes from 
each well to ensure seating of the filter pack. The development 
water will be drummed on-site until a transport arrives to pump out 
the drums and deliver the waste to an approved recycling facility. 
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Prior to development, the wells will be gauged for water and/or 
product level measurements. Those wells determined to contain free 
product will not be sampled. The water/product levels will be 
recorded and applied to the scaled site plan to produce a 
groundwater potentiometric surface map depicting the water level 
elevations for the surficial aquifer across the study site. 

Upon completion of well development, the wells will be sampled and 
analyzed for purgeable aromatics by EPA method 602, Methyl Tert 
Butyl Ether (MTBE), Total Petroleum Hydrocarbons (TPH) by Gas 
Chromatography (GC) and Total Lead constituents. In the event that 
free product is encountered at the site, the well with the thickest 
amount of free product will be considered the worst case well. If 
free product is not encountered, then, based upon the results of 
the initial round of sampling, the well found to contain the 
highest concentrations will be considered the worst case well. The 
worst case well will be sampled and analyzed for the following 
analysis: 

- EPA Method 601 
- EPA Method 602 
- Total and dissolved Lead 
- Biochemical Oxygen Demand (BODs) 
- tert Butyl Methyl Ether (MTBE) 

The results from the worst case well analysis will provide vital 
information required to conceptually design a long term remedial 
action and treatment system for the site. 

All groundwater samples will be collected utilizing disposable 
bailers brought to the site in factory sealed containers, placed 
into specially prepared sample containers, labelled and immediately 
refrigerated. Upon completion of sample collection, the samples 
will be shipped by overnight courier to Westinghouse's in-house 
laboratory in Charlotte, North Carolina for analysis. The standard 
ten working day turn around will be requested for laboratory 
analysis. 
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3.2.4 Surficial Aquifer Characterization 

westinghouse proposes to determine the surficial aquifer 
characteristics by performing field hydraulic conductivity tests 
(slug tests, Bouwer and Rice 1976) on three to five wells installed 

at the study site. The field test procedure involves the rapid 
removal of a slug of water from the well column and measurement of 
the resulting rise in head over time. To ensure accurate data, a 
Hermit lOOOC Data Logger and a stainless steel Insitu, Inc. brand 
pressure transducer with deconable chemical resistant teflon 
cabling will be fitted to the wells to monitor the rate of recovery 
after the slug has been removed. Once the hydraulic conductivity 
for the site has been determined, the rate of lateral groundwater 
flow will be calculated using Darcy's equation (Freeze and Cherry 
1979). 

3.3 REPORT PREPARATION 

Upon completion of all the proposed field work, return of 
laboratory results and interpretation of the data, westinghouse 
will prepare the Remedial Investigation Report which will detail 
our investigative procedures, findings, conclusions and 
recommendations. The report will include at a minimum: 

o site background and conditions; 
o soil vapor survey results and isoconcentration map; 
o location and installation procedures of groundwater 

monitoring wells; 
o soil and groundwater sampling protocol and analytical 

results; 
o location of site utilities and nearby water supply wells; 
o results of laboratory and field hydraulic conductivity 

testing; and 
o rate and direction of groundwater flow. 
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3.4 IMPLEMENTATION SCHEDULE 

Barring any unforeseen adverse weather conditions, westinghouse is 
prepared to initiate site work immediately upon SCDHEC's approval 
of this plan. Following the soil vapor survey, a brief report of 
the results, scaled soil vapor concentration map, and 
recommendations for groundwater monitoring well locations will be 
submitted to the SCDHEC. An implementation schedule for our scope 
of work is provided as Table 1 for your review. 
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SCDHEC APPROVAL OF 
HYDROGEOLOGIC 
ASSESSMENT PLAN 

REPORT OF THE VAPOR 
SURVEY RESULTS/GW 
MONITOR WELL INSTALL­
ATION REQUEST 

SCDHEC REVIEW AND 
APPROVAL OF GROUND­
WATER MONITORING 
WELL LOCATIONS 

iNSiAi..LAiiON OF 
M0' -ING WELLS AND 
S .OLLECTION/ 
STING 

LABORATORY ANALYSIS 
OF GROUNDWATER 
SAMPLES 

REPORT PREPARATION 
DRAFT/NAVY REVIEW/ 
FINAL 

TABLE: 1 
IMPLEMENTATION SCHEDULE (in weeks) 

SOIL/GROUNDWATER ASSESSMENT WORK PLAN 
BUILDING #1346, NAVY EXCHANGE SERVICE STATION 

CHARLESTON NAVAL BASE 
CHARLESTON, SOUTH CAROLINA 

SEPT. I OCT. I NOV. I DEC_ I JAN. I FEB. II MAR. 
o 1 2 3 4 \ 5 6 7 8 \ 9 10 11 12 \13 14 15 16 17 18 19 201 21 22 23 24 25 
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APPENDIX I 

TANK TIGHTNESS TESTING RESULTS 
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If=if 
'"Tal,,, & Envlronmentnl"Testlng. Inc. 

-.. -.-.,--.,--

February B, 1991 

Hr. J J.mmy r.,I;lCroy 
Chllrloeton Ih,val Ship Yard 
Dlug. 12A, code 415 
ChBcleston, s.c. 2940B 

Re: TIl11K tests f.or Chll.rl"",ton Naval Ship 'inrd 
Cl,arleston, s.c. 

Dellr Hr. V'lCroy: 

Enclonad is an invoice "nd M copy of th~ comp1~t~d datil 
~h~et8 for the hydrostatic t9st111g oE th" \,nderground stor~ge 
tanks test.ed by TET at the above refp.renced "it". The thr~a 
tnnks were tested uf';ing the undArfi11 method on February 3, 1991. 
The results of the t8stll1g al:e list"tl in tht> tabl" below in 
g"llong p",r hOUT (gph): 

REBor,TB 
r -, .! - '.: ':=W:/ . _.1 1 ; \"'1, 
PA~sj1? AI LiIlfCO#¢i:u'i;.lYi .' 

~ 

TMn< 

1 UNL. REG. -.~55 gph 

2 UNL. FLUS -.239 gph 

J UNL. .SUPER -.:;>'13 gpr fllIL 
.. ::: -

The establishl;ld cr.l.teria for paflalng/Cniling 0 hydrotltatio 
t;p.st lor tanks of this size ie +/- .1 gph according to ",tate nn(\ 
fAderal regUlations. The testing was conduct~d using th~ HornAr 
metllod In accordance with the NYPA and EPA and accepted by 
SCDIIEC. 

The results of tIle ihree underfill, tftnk teet indicat~~ all 
threfl tRnka failed their respective teet according to the state 
and federal regUlations. Therefor", il: is recommended that the 
all three t2lnk,; tested shOUld be taken out of service. In 
addition, it is recommended that a preliminary hydrocarbon 
Investigation b~ uIldertaken to dAterrnine the possibility of 
gasoline contamInation within the sllbsurCace environ~ent In the 
<lrQa oC the 1I11llcngrol1nd storage tank". 
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~ll pElrtinent datn conuerning th~ teet~ are inclUded on 
these !;theets. If YOll have any questions upon nwl"wing thill, 
pleas/? cllll at BO)-754-:l6BS. We appreciate t.lle opportunity to 
!Serve yOll. 

SId JlAvird 
Director of oper~tion~ and, 
J.':nv 1. rOIll"" nta 1 Sc i enti /I t 
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TiHlk & Environmental Testing, tnc. 

CllfIlU,f).9TOll Nl\Vl\r" !l'fI\TJON 
BI,l)G. 13-16 
CIIAR1,ERTOtI, 8. C. 
Tl\lIl< TESTER vf.n 2.01 
FUEL TYPE: UNLElIDED REG. UNDERFILL 

Cl\Pl\CJ.'l"{ 'fllNK 1: 
'fEHP!':Rl\TtJRE Cf)EFI'"ICEIlT: 

9950 GJ\.U.I.JNS 
690 PPT1'/deg F' 

TEST CRITERIA -10. ODD GPli '1'0 +0.000 GPII 

U2/03/91 TEST TIM" FROM 18:57 TO 19131 
OATl\ I\NAl~SIS ItlcreATES: . 

;, GP.OSS V() t,trME CHJ\NGF: of: 
A VOLUME CHlINGE DUE 1'0 TEHPERA1'URF. .. Qf: 

11 LlQUID VOLlJME RA'tl': or ClJl\)lGE OF' 
WI'fll 1\ 95 'l; COlH'IDEtlCI:: INTERVI\!., OF: 

'l'BSTER ............ . 

CUS'l'OHER ............ . 

-0.125 Gl\Ll.l.lN'S 
';'0 _ 015 G",LL.ons 

-0. ?55 GI'1l 
'1·/-0.003 GPH 
(-0./.53 TO -0.250 GFB) 

-----------------_.------------------------------------------------
1700 /Ilia Visla Drlvo. Suite 110' Colurnblfl. S.C. 29223' (803) 75~·3666, FAX (80:3) 75-1·7fJ3G 
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T411K 8< Environmental Tesling, Inc. 

CHl\RLESTOll tIl\Vl\L S'l'I\T HJN 
BLDG. 1346 
CHARLESTON IS. C. 
Tl\NK TESTER VER ~.Ol 
FUEJJ TYPE! 
cl\pl\crrv 'TI\NK 2! 
'l'EMPERl\TURI:: COEn··ICF.ll1" 
TEST CRI'l'EnIl\ 

UIlT.,EADED PLUB UNDERl'II,L 
9n02 GAI,LONS 

683 ppm/neg l' 
+0.000 GPH TO +0.000 GPH 

02/03/91 TEST TIME FnOM lA!57 TO 19:31 
Dl\Tl\ hNl\J,YSIS HIDICl\Tl':S! 

1\ GROSA VOT.lU~lB CHAHGE OF': 
1\ voLU!1F. Cll.AllGE Dill> '1'0 Tf,MPER/\TURE. or: 

A LIQUIll VOf,I1HE RI\TE OF ClJ/\/lGE OF' 
~I1TIl 1\ 95 't cUNFIDU1CP' lllTBRVl\I, OF: 

TESTER .••.••.••.... 

CUSTOMER .......•...•. 

-() • lOG Gl\I,TJONS 
~·o. U ~5 GhLT...oUG 

-0.239 GPH 
+/-o.oo~ GPli 
(-0.?35 TO -0.2~3 Gf'II) 
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CLOSURE ASSESSHENT REPORT 
RETAIL FUEL DISTRIBUTION FACILITY 

BUILDING #1346 
CHARLESTON NAVAL BASE 

CHARLESTON, SOUTH CAROLINA 

Prepared for: 

The LPA Group of North Carolina 
38303 B Computer Drive, Suite 204 

Raleigh, North Carolina 27619 

Prepared by: 

westinghouse Environmental 
and Geotechnical services, Inc. 

840 Low Country Boulevard 
Mount Pleasant, South Carolina 29464 

(803) 884-0005 
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Westinghoose Envirnnmf!lllli 
and Geotechnical Services. Inc. 

840 low Country Boulevard 
P.O. Box 1551 
MI. Fieasanl. South Carolina 29464 
(803) 884·0005 
Fax (803)881·6149 

March 21, 1991 

The LPA Group of North Carolina 
3803 B computer Drive, suite 204 
Raleigh, North Carolina 27619 

Attention: Mr. Gary Green 

Subject: Closure Assessment Report 
Building #1346, Charlest.on Naval Base 
Charleston, South Car-01"ina 
Westinghouse Environme·ntal and Geotechnical services, Inc. 
Job #CSWA079 

Dear Mr. Green: 

Westinghouse Environmental and Geotechnical services I Inc . 

(Westinghouse) is pleased to submit the enclosed Closure Assessment 
Report for the retail fuel distribution facility, Building #1346 
located at the Charleston Naval Base in·Charleston, South Carolina. 
This report is provided in general accordance with our proposal 
number 340-91-024 dated February 20, 1991. The following report 
describes our sampling methodology, the analytical results and our 
conclusions and recommendations. 

If you have any questions concerning this report or if you require 
any additional information, please contact Hugh Connolly at (803) 
884-0005. 

. -... --- . 

Sincerely, 

WESTINGHOUSE ENVIRONHENTAL 

~~ jGEJ;/fHN~IC;L SERVICES, INC. 

~ U~k.YJI16(4 
~~jA6~ ~~~=y ~ologist 

b ~ -"/-'''"'1-1 -;;-1 __ 
/. 1:/1 !. 

'So'n YChes: t, P.E. 
sen)9r Environmental Engineer 

A Westinghouse Electric Corporation subsidiary 
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1.0 INTRODUCTION 

The study site is identified as Building #1346 at the Charleston 
Naval Base and is a retail automotive gasoline service station 
(Figure 1). The site presently possesses a total of 8 gasoline 
Underground storage Tanks (USTs), 3 of which were recently 
operational. In 1978, four 1,000 gallon and one 10,000 gallon 
gasoline USTs were taken out of service and were abandoned in 
place. This involved internal cleaning of the tanks and filling 
with sand. The site was then fitted with three new gasoline USTs 
of 10,000 gallon capacity that have been operational until early 
1991. 

In February of 1991, the three.· ).0, 000 gallon gasoline USTs were 
tested for tightness. The results of the testing indicated that 
all three USTs were leaking and as a result they were immediately 
taken out of service. Presently, the site is scheduled to be 
fitted with three new USTs. These USTs and associated product 
piping will be located on the opposite side of the site relative 
to the existing USTs to minimize the amount of expected 
contaminated material encountered upon installation. A site plan 
depicting the various UST locations is presented as Figure 2. 
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2.0 OBJECTIVE AND SCOPE OF WORK 

Westinghouse was retained to provide soil sampling and analysis to 
assess the subsurface soils at the site that may have been impacted 
due to the leaking USTs and to aid in determining if the 
groundwater at the site may have been impacted. 

In compliance with Section 280.72 of the south carolina Underground 
Storage Tank Control Regulations, westinghouse conducted a site 
assessment at Building #1346 of the Charleston Naval Base. This 
assessment was conducted in accordance with the south Carolina 
Department of Health and Environmental control's (SCDHECS) 
Underground storage Tank Abandonment/Assessment Guidelines dated 
December 5, 1990, requiring that soil samples be collected within 
the tank basins and at 20' intervals along product piping runs. 

2.1 site Inspection/Sampling and Laboratory Analvses 

On February 25, 1991, Hestinghouse personnel arrived on site to 
mark the sample locations and perform a visual inspection of the 
site. No apparent problem areas were noted during the inspection 
and the UST fill locations, dispenser islands and vent lines did 
not visibly indicate the presence of a release. 

Plans provided by the Charleston 
approximate the locations of the 
locations were then determined by 

Naval Base were utilized to 
product piping. The exact 
utilizing a hand held metal 

detector. A total of 20 sample locations were marked at the site. 
Sample numbers IB, 2 and 3B were intended to be lower level samples 
collected from the bottom of the tank basin; however, groundwater 
was encountered in these areas at a depth of 5 feet below grade and 
the samples were therefore collected at this depth. 

The remaining samples were collected adjacent to product lines 
between the USTs and the retail issue points at a depth of 3 feet 
below grade. Lower level samples were to be collected from the 
base of the UST associated with sample numbers 15". and 161>.; 
however, due to the shallo\·J depth at \'Jhich groundwater 
encountered (3.5 feet below grade), the deeper samples were not 
collected. 
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Three additional soil samples were collected from the location of 
the proposed product piping and UST locations situated on the 
opposi te side of the site from the existing USTs. This was 
performed to determine if the soils in the area of the proposed 
tanks and product piping were contaminated. Sample number 10 was 
collected from a proposed product piping area at a depth of 3 feet 
below grade. Sample numbers 19 and 20 were collected from the 
area of the proposed UST basins at a depth of 5 feet below grade 
(at the soil/groundwater interface). 

One groundwater sample was to be collected from an open borehole 
at each of the existing USTs basins; however, borehole collapse at 
the soil groundwater interface would not permit the collection of 
these samples. 

Prior to and in between each sample collected, the sampling 
equipment was decontaminated with a chemically neutral surfactant 
and was rinsed a minimum of three times with deionized water. Upon 
collection, the samples were labeled and immediately refrigerated. 
Once sample collection had been completed, all samples were shipped 
by overnight courier to westinghouse I s in-house Laboratory in 
Charlotte, North Carolina for analysis. All samples collected at 
the site were analyzed for Total Petroleum Hydrocarbons (TPH) by 
Gas Chromatography (GC) I the EPA Method 602 constituents and total 
lead. 

2.2 Laboratory Analysis Results 

Lead was not detected in any of the soil samples collected from 
Building #1346; however varying levels of petroleum hydrocarbon 
contamination were detected in all samples. Table 1 summarizes the 
results of the laboratory analyses. 
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SAMPLE # TPH BY GC (mg/kg) 

HAVUST-1A 1210 

HAVUST-1B 217 

HAVUST-2 253 

HAVUST·3A 455 

SU!1HARY OF LABOIL7I.TORY ANALYSES 
BUILDING #1346 - CH],RLESTON NAVAL BASE 

CHARLESTON, SOUTH CAROLINA 

., . 

I EPA METHOD 602 CONSTITUENTS (~g/kg) 
~~--~--~-----~---~--~---~~ 
I BENZEHE 

11.6 

1790 

306 

16 _ 1 

CHLORO' 
BEHZEHE 

339 

186 

153 

1, 2-DICHLORO­
BEHZEHE 

428 

228 

267 

378 

1, 3-0ICHLORO 
BEHZEHE 

65.2 

40.5 

34.3 

42.2 

1, 4'0ICHLORO­
BI,HZEHE 

33.3 

20.7 

26.3 

33.9 

ETHYLBENZENE 

156 

BOL* 

BoL 

1370 

TOLUENE XYLEHE 

198 2950 

658 5250 

1880 4160 

211 7010 

~:-::U-U-:-::-:-B~------2-~-::-/-9-3-.6-*-*--+--:-:-~.---- :::: 1-------:-:9-2 ------+
I ------:-::-:-----r------:-:-:-:-----r----B-:-:-.-7--_r--4:-:-:--.-t--:-:3-0:--~ 

HAVUST-5 1560 
-1---1 

35.0 52.5 485 57.B 1 51.4 2040 355 5920 
~H-AVU--S-T--6--+-------28-3--------+--1-57----~----2-2-.0--il-------4-8-5----~-------5-7-.-8---1 51.4 

HAVUST-7 7280 1590 1190 268 50.1' 34.3 

526 1040 3160 

174 BoL 6930 

HAVUST-8 67.6 389 38.9 464 161 ~-1-5.-3-----r---2-1-2-0----t---13-2--·-r--4-~---4 

3::: 1 ~:~ 2 _______ :_:_: ____ --+II.~~~~~:~:~:~~~~~~t-I------:-~-:-----r-----::_:-----t----:-:-~-8 _-+ ___ :_:: __ -1 

f--H-A-VU-S-T---l1--+--·-----20-2--------1--7~:;---~ 406 . 212 8.38 134 43_1 128 

:::::::: -------3-7-::-.-5------+--1-:-:-.6---+~11 1::.
1 1-------::-:-:-----I-------:-:L-·9--+---:-:-~--+-~-2:-.-0--~-7:-:-:--l 

HAVUST-14 19.8 OOL OOL OOL OOL 1 OOL BOL 8.9 8.6 

HAVUST-9 1 55.1 

33.7 NAVUST-l0 

NAVU5T-15A 5/.60 1080 193 134 35.9 25.7 BOL 3200 18.200 

NAVUST-16A 3400/109 5750 36.4 114 19.0 15.6 BOL 11.500 1350 

r-N_AVU __ S_T._l_7~------n--l-------r-2-69-0-----I~I-------5-13-----j.-_____ 2_n _____ 1 . __ 13_._5 ____ ~---B-O-L----+---n-5--._r--14-8-0--~ 
IlAVUST·18 96.6 2580 ~ 396 150 ~ lB.5 2310 65.7 1360 

. ~~:-:~--:-:-::-:-~I--------:-:.-.:------~~---:-:~ 1 ____ :_:~ ___ !=======:=:~======~I=====:=:=~=====~rl._-_-_-_-~_-~_:=:-~_-_-_-_-_~~_-_-_-_-_:=:=~====~~===:-:_-~_-~.-_+L-_-_-:_:=~==~~ 
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3.0 CONCLUSIONS/RECOMMENDATIONS 

various levels of petroleum hydrocarbon contamination were detected 
in all samples collected from Building #1346 at the Charleston 
Naval Base indicating that a significant release has occurred from 
the subject USTs. The laboratory results obtained indicate that 
this release has impacted the soils associated with the UST basins, 
product piping and retail issuing points. In addition to these 
areas, it has been found that contamination has migrated to the 
area of the proposed UST basin as was identified in sample numbers 
NAVUST-IO, NAVUST-19 and NAVUST-20. 

westinghouse recommends the subject USTs that have failed to meet 
south Carolina State requirements for tank tightness testing be 
abandoned according to the SCDHEC regulations (either abandoned in 
place or removed). Any soil resulting from the abandonment of the 
USTs should be considered contaminated and should be stockpiled 
on-site, sampled and analyzed for petroleum related constituents 
to determine the proper method for disposal. 

Based upon levels of contamination detected in sample numbers IB, 
3B, 15A and 16A (collected at the soil ground"ater interface) it 
is probable that the groundwater in the areas has been impacted. 
This impact mayor may not have migrated across and/or off of the 
gasoline service station site. with regard to the installation of 
the proposed USTs and pipelines at the site, the soil resulting 
from this operation should be considered to be contaminated. 
However, based upon the lower levels of contamination detected in 
the proposed tank basin and piping trenches, this material should 
be stockpiled separately, sampled and analyzed to determine the 
method for proper disposal. Based on the results identified in 
this assessment, it is probable that the soil excavated in the area 
of the new tanks will contain minimal contamination and will only 
require landfilling as opposed to incineration which is normally 
required for soils contaminated with TPH in excess of 100 mg/kg. 
Due to the fact that groundwater at the site has been impacted, 
any groundwat_er resulting from dewatering operations for the 

installation of the proposed USTs should be considered contaminated 
and should be handled appropriately. 

7 



In addition to the previous recommended work, westinghouse 
recommends that a site characterization be performed to determine 
the horizontal and vertical extent of the probable groundwater 
impact. This would involve performing an extensive soil vapor 
survey across the site and the installation of groundwater 
monitoring wells to confirm the location of the dissolved product 
plume. Aquifer testing will also be required to determine the 
hydraulic aquifer characteristics. This information could then be 
utilized to design a groundwater recovery system for site 
remediation. 

8 
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Westinghouse Environmental 
and Geotechnical Services, Inc. 

Lead, Total in Soil 

Westinghouse Environmental Job No: 1357-91-1100 

9751 Southem Pine Boulevalll 
Charlone. North Carolina 28273 
P.O. Box 7668 
Charlone. North Carolina 28241·7668 
(71).1) 523-4726 
FIV. (701) 525·3953 

Sample Identification: Naval Base UST (1234-89-484) 

Date Analyzed: 

Sample I.D. 

NAVUST-IA 
NAVUST-IB 
I\jAVUST-2 
NAVUST-3A 
NAVUST-3B 
NAVUST-4 
I'JAVUST-5 
NAVUST-6 
NAVUST-7 
NAVUST-8 
I\jAVUST -9 
NAVUST-I0 
NAVUST-l1 
NAI)UST-12 
I'JAVUST -13 
NAVUST-14 
NAVUST-15A 
NAVUST-16A 
i\jAVUST -17 
I\jAVUST -18 
NAI!UST-19 
i'JAVUST-20 

3/5/91 Analyst: 

Quant. 
Limit. mg/kg 

5.0 
5.0 
5.0 
5.0 
c r. 
~.v 

5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
c r. 
~.v 

5.0 
5.0 
5.0 
5.0 

Ty Garber 

Comments: EPA SW-846 Method 3050 used in dig~stion. 
analyzed by flame AA. 

Results 
mg/ka 

SQL 
SOL 
SaL 
SOL 
SOL 
SDL 
SOL 
SOL 
saL 
SQL 
5QL 
BQL 
BDL 
SOL 
EQL 
SOL 
SOL 
SOL 
SQL 
BQL 
SOL 
aOL 

Sampl'.?s 

#99033 

A Westinghouse Electric Corporation subsidiary . 

. - -~ " -.-



. '-.-. 

Westinghouse Environmental 
and Geotechnical Services. Inc. 

9751 Soulhem Pine Boulevard 
Charlone. NMh Carolina 28273 
P.O. Box 7668 
Charlone. North Carolina 28241·7668 

.!T...!o~t"a~l_P~e~t.!.r...:o~l~e~u!cm~-,H!l.lYc.cd~r..!o~c"a"-!..r..!b=-,=o,-,n-'..2..s (704)523·4726 
FN. (704) 525·3953 

Westinghouse Job No.: 1357-91-1100 

Sample Identification: Naval Base UST (1234-89-484) 

Date Analyzed: 3/5/91 By: -Ix--"G""a"-C.,.."'bcse:.!.,.. ____________ _ 

Semi-Volatiles Volatiles 

Quant. Limit Results Quant. Limit Results 
Sample ID mq/kg mq/kg mg/kq mgiko 

NAVUST-IA 10.0 1,210 0.1 N/A 
NAVUST-18 10.0 217 0.1 hl/A 
I'JA\/UST-2 10.0 253 0.1 f'liA 
~IAVUST-3A 10.0 455 0.1 ,,!/ ;; 

NAVUST-38 10. ,j 2,250 0.1 93.6 
~IAVUST-4 10.0 114 0.1 N/A 
NAVUST-5 10.0 1,560 0.1 j\J/A 

NAVUST-b 10.0 283 0.1 N/A 
NA\/UST-7 10.0 7,280 0.1 r·I/A 
NAVUST-8 10.0 67.6 0.1 rVA 
NAVUST-9 10.0 55.1 0.1 N/A 
NA\)UST-I0 10.0 33.7 0.1 f·il A 
NAVUST-l1 10.0 2()2 0.1 f,-I/P. 

fJAVUST-12 10.0 3,720 0.1 filA 
~.iAVUST-13 10.0 25.5 0.1 i'l/A 
~!AVUST-14 10.0 19.8 0.1 j'lt' A 

NAVUST-15A 10.0 5,460 0.1 N/A 
NAVUST-16A 10.0 3,400 0.1 11)9 
NAVUST-17 10.0 7:'.1 0.1 t'l/A 
~iAVUST-18 10.0 96.6 0.1 j·i/A 
f',IAVUST -1.9 10.0 30.5 0.1 N/A 
NAVUST-20 10.0 38.3 0.1 ~l/A 

Comments: 

Semi-Volatile analysis: Extraction (SW-846~ M~thGd 3550); 
results e~pre5sed as mg diesel fuel per kg soil. 
Components exhibit characte:--istics similar to gasoline. 

QA/QC 

Volatile analysis: Purge and Tr~p (SW-846, 1"12thGd 5030); 
results expressed as mg gasoline per kg sail. 

BQL = 8elo~ QUantita~~ 

Supervisor: ~ __ ~ 
N/A t-jot (-lpplicable 

Date, 517 I '7( 

N.C. State Wastewate,.. #321, S.C.D.H.E.C. #99033 

A Westinghouse Electric Corporafion subsidiary . 



Westinghouse Environmental 
and Geotechnical Services. Inc. 

9751 Southern Pine Boulevard 
Charlo \Ie. North Carolina 28273 
P.O. Box 7668 
Charlo"e. North Carolina 28241·7668 
(704) 523·4726 
FI>:I. (704) 525·3953 

Purgeable Aromatics 
EPA Method 8020 Compounds 

t~estingt)ouse Envirol,merltal Job Number: 1357-91-11C1(J 

Sample Identi'fication: NavBl Base UST (1~34-89-464) tJA'JUST-lA 

Date Ana.lyzed: 3/4/91 

1 

2 

4 

6 

"7 
8 

Compound 

Benzene 
Chlor-oben::ene 
1~2-Dichlorobenzene 

1~3-DichlorobenzenE 

i~4-Dich!orobenzene 

Ethylbenzene 
Toluene 
Total ;(ylenes 

8y: steph':lnie Davis 

Quant. Limit 
l,Igf..hg 

5.0 
5.0 
=,.0 

:c,. c 
5.0 
5.0 
5.0 

Comments: BQL 8elol~ Quantitation Limits 

DAfoe Supervisor: 

ReSLtl ts 
Concentration 

uo/ko 

Date: 

11.6 
33'7 
.Q-23 

65.2 
~,3 .. 3 
1 ~.t-, 

198 
2:9 =:,0 

N.C. State Wastewater #321, S.C.D.H.E.C. #99033 

A Westinghouse Electric Corporation subsidiary. 



Weslinghouse Environmental 
and Geotechnical Services, Inc. 

Purqeable Aromatics 
EPA Method 8020 Compounds 

9751 Southern Pine Boulevard 
Charlone. North Carolina 28273 

P.O. Box 7668 
Chailotte. North Carolina 28241-7658 
(704) 523·4726 
FA;( (704) 525·3953 

Westinghouse Environmental Job Number: 1357-91-1100 

Sample Identification: Naval Base UST (1234-89-48 a ) NAVUST-1B 

Date Analyzed: 3/4/91 

Number Compound 

1 Ben zene 
2 Chlorobet,zene 
3 1,2-Dichlorobenzene 
4 1,3-Dichlo~obenzene 

5 1:4-Dichlorobenzene 
6 Ethylbenzen2 
7 TolLlene 
8 Total Xy lent?-:=: 

By: Steohanie Davis 

Quant. Limit 
uo/kg 

5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5. c) 

5.0 

Comments: SQL Below Quantitation Limit~ 

=::: 

DA/QC Supervisor: 

Results 
Concentration 

uq/ko 

179(, 
74.6 
228 
40. =, 
20.7 

Date: S I? 1 91 

N.C. State Wastewater 8321, S.C.D.H.E.C. 199033 

A Westinghouse Electric Corporation subsidiary . 

. < . : . .' .: -



Westinghouse Environmental 
and Geotechnical Services. Inc. 

Purgeable Aromatics 
EPA Method 8020 Compounds 

9751 Southern Pine Boulevard 
Charione. North Carolina 28273 
P.o. Box 7668 
Charione, Nor1h Carolina 28241·7668 
(704) 523·4726 
FAX (704) 525·3953 

Westinghouse Environmental Job Number: 1357-91-1100 

Sample Identification: Naval Base UST (1234-89-484) 

Date Analyzed: 3/4/91 

Number 

1 
2 
.~ 

4 
~. 

6 

8 

Compound 

Benzene 
Chlorobenzene 
1,2-Dichlorobenzene 
1~3-DichlDrobenz2ne 

1~4-Dichlorobenzene 

Ethl'lbenzS"ne 
Toluene 
Toted Xy 12nes 

By: Stpohanie Davis 

Quant. Limit 
ug/kg 

5.0 
5.0 
5.0 
:C •• 0 
5.0 
5. () 
5 . ~) 
5.0 

Comments: BQL Below Quantitation Limits 

OA/Ge Supervisor: 

A Westinghouse Electric Corporation subsidiary . 

. ~ -. :-

Results 
Concentration 

ug/kg 

306 
186 
267 

34.3 
26.3 
S -, 
u~ 

1'280 
4160 

Date: :s / ~ /9! 

-



Westinghouse Environmental 
and Geotechnical Services. Inc. 

9751 Southern Pine Boulevard 
Charlone. North Carolina 28273 
P.O. Box 7658 
Charlone. North Carolina 28241-7668 
(704) 523·4726 
FI>X (704) 525-3953 

Purgeable Aromatics 
EPA Method 8020 Compounds 

Westinghouse Environmental Job Number: 1357-91-1100 

Sarnple Identification: Naval Base UST (1234-89-484) NAVUST-3A 

Date Analyzed: 3/4/91 

Numbe.... Compound 

1 Benzene 
Chlor-002nzene 

~ 1,2-Dichlo~obenzene 

4 1~3-Dichloroben2ene 

5 1,4-Dichlorobenzene 
6 Ethylbenzene 
7 Toluene 
8 Total Xylenes 

By: St~DhoniE' Davis 

Quantp Limit 
~g/kq 

5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 

Comrnents: BOL aelo~J Qu~ntitaticn Limit5 

OAfoe Supervisor: 

Results 
Concentr-ation 

uq/ko 

D",te: 

16.1 
153 
::;78 
d2.2 
33.9 
1370 
-:11 

7t) 1 () 

N.C. State Wastewater #321, S.C_D_~!_E_C. ~99033 

A Westinghouse Electric Corporation subsidiary. 



, 
.' Westinghouse Environmental 

and Geotechnical Services, Inc. 

Purgeable Aromatics 
EPA Method 8020 Compounds 

9751 Southem Pine Boulevald 
Charlon •• North Carolina 28273 

P.O. Box 7668 
Charlon •. North Carolina 28241-7668 
(704) 523·4726 
FAX (704) 525-3953 

Westinghouse Environmental Job Number: 1357-91-1100 

Sample Identification: Naval Base UST (1?34-89-484) i\jA','IJST -38 

Date An2\lyzed: 3/4/91 By: Steohanie Davis 

Number-

1 
2 
3 
4 
5 
6 

8 

Comments: 

Comoound 

Benzene 
ChlorobenzEne 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
EthylbenzEne 
Tolu-?ne 
TCt2.} X:,rlenes 

Qua.nt. Limit 
ua/ko 

:,.0 
5.0 
5.0 
~'. 0 
5.0 
5.0 
5.0 
5.0 

EOL Belo~) Quantitation Limits 

DA/oe Supervisor: 

j'·l ~ C ~ State Wastewater ~t321, 

A Westinghouse Electric Corporation subsidiary . 

. . -t'.i": 
:"~-" 

Results 
Concentration 

uo/ko 

=·31 
89.6 
159 

29.6 
::0.1 
" C "7 , , • I 

::(;30 

Date: 5/?-/9( 

U99033 



.~ 

• -.:! .. 

Weslinghouse Environmental 
and Geotechnical Services. Inc. 

Purgeable Aromatics 
EPA Method 8020 Compounds 

9751 Soulhern Pine Boulevam 
Charlotte, Nor1h Carolina 28273 

P.O. 80x 7658 
Charlotte. Norlh Carolina 28241·7668 
(704) 523-4726 
FI>:f. (704) 525·3953 

Westinghouse Environmental Job Number: 1357-91-1100 

Sample Identification: Naval Base UST (1234-89-484) 

Date Analyzed: 

NL!mber ConlPound 

1 Benzene 
2 Chlo~obenzene 

3 1,2-Dichlorobenzene 
4 1,3-Dichlorobenzene 
5 1,4-Dict11orobenzene 
6 Ethylbenzene 
7 Toluene 
8 lutal Xylen~s 

By: 

Quant. Limit 
ug/kq 

5.0 
5.0 
5.0 
5.0 
5.0 

;:, . 0 
5. Cl 

Comments: BOL Below Quantitation Limits 

OAIOC Supervisor: 

Results 
Concentration 

uqi~ 

21.0 
36.7 
312 

c:::: " 
..J~I. C 

46. S· 

cOL 

Date: S /:? 1'7( 

N.C. State Wastewater 1~321, S.C.D.~I.E.C. t~99033 

A Westinghouse Eieclric Ccrporalion subsidiary . 



Westinghouse Environmental 
and Geotechnical Services. Inc. 

Purgeable Aromatics 
EPA Method 8020 Compounds' 

9751 Southern Pine Boulevard 
Charlone. Nonh Carolina 28273 
P.O. Box 7668 
Charione. North Carolina 2B24i·7668 
(704) 523·4726 
FICI. (704) 525·3953 

Westinghouse Environmental Job Number: 1357-91-1100 

Sample Identif~cation: ~javal Base UST (1234-89-484) 

Date Analyzed: 3/4/91 

1 Eenzene 
2 Chlorobenzene 
3 1,2-Dichlorobenzene 
4 1,3-Dichlorobenzene 
5 1.4-Dichlorobenzene 
6 Ethylbenzene 
7 Talll2n!? 
8 Total Xylenes 

By: SteDhctnie Davis 

Quant. Limit 
uo/kg 

5.0 
5.0 
5.0 
5.0 

5.0 
5.0 
5. (I 

Comments: SOL Below Quantitation Limits 

Results 
Concentration 

ug/ko 

35.0 
52. :. 
48:, 

:,7.8 
51.4 
2040 
~::::c: 
oJ _, ... ' 

Date: S' 1 :;z /'7 ( 

N.C. State Wastewater "321, S.C_D_~I_E_C_ #99033 

A Westinghouse Electric Corporation subsidiary. 

.. ·.1 
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Westinghouse Environmental 
and Geotechnical Services. Inc. 

Purqeable Aromatics 
EPA Method 8020 Compounds 

9751 Southern Pine Boulevard 
CharloHe, North Carolina 28273 

P.O. 80x 7668 
Charlo~e, North Carolina 28241·7668 
(70·1) 523·4126 
FAX (704) 525·3953 

Westinghouse Environmental Job Number: 1357-91-1100 

Sample Identification: Naval BasE' UST (1234-89-484) NA\,'UST -6 

Date Analyzed: 3/4/91 

Number Conlpot~nd 

1 Benzene 
2 Chlorobenzene 
3 
4 
5 
6 
7 
8 

1~2-Dichloroben2ene 

1~3-Dichlorobenzene 

1,4-Dichlorobenzene 
Ethylbenzene 
Toluen2 
Total Xylenes 

By: St20hanie Davis 

Quant. Limit 
uq/kq 

5.0 
5.0 
~" 0 
5.0 
5.0 
5.0 

5.0 

Comments: SQL Below Quantitaticn Limits 

QA/Qe 

N.C. State Wastewater ~t321, 

A Westinghouse Electric Corporation subsidiary . 

. . \ 

Results 
Concentration 

uq/kq 

157 
22.0 
485 

57.5 
~,l . 4 

526 
104(: 

3160 

Date: Sf? /'i( 



.; . 
·t. 

Westinghouse Environmental 
and Gemechnical Services. Inc. 

Purgeable Aromatics 
EPA Method 8020 Compounds 

9751 Soulhern Pine Boulevard 
CharioHe. North Carolina 28273 
P.O. eox 7£68 
Charlone. North Carolina 28241·7668 
(704) 523·4726 
FAX (704) 525·3953 

Westingh6use Environmental Job Number: 1357-91-1100 

Sample Identification: Naval Base UST (1234-89-484) ~jA\lUS T-7 

Date Analyzed: 3/4/91 By: SteDhanie Davis 

Results 
Quant. Limit Concentration 

Number Compound ~g/_k~ uq/kq 

1 Benzene 5.0 1590 
2 Chloroben:zene 5.0 1190 
..j 1~2-Dichlorobenzene 5. (I 268 
4 1,3-Dichlorobenzene :·.0 50.1 
c 1.4-Dichlorobenzene 5.0 ~,' -:-_. 

,..>...,. •• J 

6 Ethylbenzene 5.0 8QL 
7 Toluene 5.0 174 
8 Total Xylenes 5.0 6<:;·~{··1 

Comments: BQL Below Quantitation Limits 

.... 

DA/oe Supervisor: 19( 

N.C_ State Wastewater H321, 

A Westinghouse 8ectric Corporation subsidiary . 

. "' - "" : 



;'-. 
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Westinghouse Environmental 
and Geotechnical Services, Inc. 

Purgeable Aromatics 
EPA Method 8020 Compounds 

9751 Soulhern Pine Boulevard 
Charlone. North Carolina 28273 
P.O. Box 7668 
Charlone. North Carolina 28241·7668 
(704) 523-4726 
FAX (704) 525·3953 

Westinghouse Environmental Job Number: 1357-91-1100 

Sample Identification: Naval Base UST (1234-89-484) NA'JUST-B 

Date Analyzed: 3/4/91 

NUfnbpr Compo!Jnd 

1 Benzene 
2 Chlorobenzene 
3 1~2-Dichlorobenzene 

4 1~3-Dichloroben2enE 

5 1,4-Dichlorobenzene 
6 Ethylbenzene 
7 TolUene 
8 Total Xylenes 

8y: SteDhClnip Davis 

Quant .. Limit 
uqlko 

5.0 
5.0 
5.0 
5.0 
5.0 
S.O 
5.0 
5.0 

Comments: SOL = Below Quantitation Limits 

----
QA/QC Supervisor: 

Results 
Concentration 

ug/kg 

389 
38.9 

161 
1:·.3 
212(; 
1:·2 

N.C. State Wastewater 3321, S.C.D.H.E.C. 699033 

A Weslinghouso Eleclric Corporalion subsidiary. 

" .. - ". 
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- , 

~':' .. Westinghouse Environmental 
and Geotechnical Services. Inc. 

Purgeable Aromatics 
EPA Method 8020 Compounds 

9751 Southern Pine Boulevard 
Charlon,. North Carolina 28273 
P.O. 80x 7668 
CharloN', North Carolina 28241·7668 
(704) 523-4726 
FAX (704) 525·3953 

Westinghouse Environmental Job Number: 1357-91-1100 

Sample Identification: Naval Base UST (1234-89-484) NAVL!ST-9 

Date Analyzed: 3/4/91 

Numbe~ Compound 

1 Benzene 
2 Chlorobenzene 
3 1:2-Dichlorobenzene 
4 1~3-DichlorobEnzene 

5 1,4-Dichlorobenzene 
6 Ethylben:ene 
7 Toluene 
8 Total Xylenes 

By: StE-ohanie Davis 

Quant. Limit 
uq/kq 

5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 

Comments: BQL Below Quantitation Limits 

QA/QC 

N.C. State Wastewater #321, r r T""\ I. r- ,.... 
~.L....u.n.c..L... 

A Westinghouse Electric Corporation subsidiary . 

.. -,.-; . 
....... 

. -

Results 
Concentration 

uo/kq 

3390 
13.2 
249 
100 

6.4:-
5:·1) 
52.8 
245 

Da te : 3 1 :;z 1 cr ( 



Westinghouse Environmental 
and Geotechnical Services. Inc. 

Purgeable Aromatics 
EPA Method 8020 Compounds 

9751 Southern Pine Boulevard 
Charlone. North Carolina 28273 

P.O. Box 7668 
Charione. North Carolina 28241·7668 
(704) 523-~726 
FAX (70,) 525·3953 

Westinghouse Eoviron.nental Job NlJmber: 1357-91-1100 

Sanlple Identification: Naval Base UST (1234-89-484) N>'1I)UST-10 

3/4/91 

Number Compound 

1 Benzene 
2 Chlorobenoene 
3 1,2-DichlG~obenz2ne 

4 1~3-DichlorDben~ene 

5 1,4-Dichlorobenzene 
6 Ethjlbenzene 
7 Toluene 
6 

8y: St-=ohanie Davis 

Quan t. Limi t 
yg/ko 

5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
::' . 0 
5.0 

Comments: SOL Below Quantitation Limits 

QA/OC Supervisor: 

State Wastewater C' r n L.J C" r 
............. ~.I •• ~.L... 

A Westinghouse Electric Corporal ion subsidiary. 

Results 
Concentration 

uo/ko 

Bell 
SQl 
80L 
BQl 
aOl 
EOl 
EOL 

Date: S' I -:; I 9 ! 

#99033 



"- ." ' 

Westinghouse Environmental 
and Geotechnical Services. Inc. 

Purgeable Aromatics 
EPA Method 8020 Compounds 

9751 Southern Pine Boulevard 
Charlotte. North Carolina 28273 
P.O. Bex 7658 
Charlotte. North Carolina 28241·7668 
(704) 523·4726 
F~ (704) 525·3953 

Westinghouse Environmental Job Number: 1357-91-1100 

Sample Identification: Naval Base UST (1234-89-484) NAVUST-ll 

Date Analyzed: 3/4/91 

Number 

1 

3 
4 

5 
6 
7 
8 

Comoound 

Benzene 
Chlorobenzene 
1,2-Dichlorobenzene 
1~3-DichlorobEn=ene 

1,4-Dichlorobenzene 
Ethylbenzene 
To 1 uerlE 

Total Xylenes 

By: Steohanie Davis 

Quant. Limit 
uq/kg 

5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 

Comments: SOL Below Quantitation Limits 

DA/oe Supervisor: ............ 

Results 
Concentration 

Ilo/kg 

78.3 
32.0 
406 
212 

8.38 
134 

43.1 
128 

Date: s,/;Z /'7( 

N.C. State Wastewater #321, S.C.D.H.E.C. #99033 

A Weslinghouse Electric Corporation subsidiary. 



Westinghouse Environmental 
and Geotechnical Services, Inc. 

Purgeable Aromatics 
EPA Method 8020 COmpounds 

9751 Southern Pine Boulevard 
Chartone. North Carolina 28273 
P.O. Box 7668 
Charlone, NMh Carolina 28241·7668 
(704) 523·4726 
FAX (704) 525·3953 

Westinghouse Environmental Job Number: 1357-91-1100 

Sample Identification: Naval Base UST (1234-89-484) NA'JUST-12 

Date Analyzed: 3/4/91 By: SteDi-,anie Davi~ 

Numbpr 

1 
2 
3 
4 
5 
6 

7 
8 

Comments: 

Comoound 

BenZEne 
Chlorobenzene 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Ethylbenzene 
Toluene 
Total Xil~nes 

Quant. Limit 
uo/ka 

5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 

8GL Below DLtantitation Limits 

OA/oe Supervisor: 

N.C. State Wastewater ~*321, S.C.D.H.E.C. 

A Westinghouse Eleelric Corporation subsidiary . 

.... " .. 

Results 
Concentration 

uq/kq 

161 
77.1 
69.1 
1'7.0 
12.9 
be;L 

Date: S 1 + 1 cr/ 



., 

Westinghouse Environmental 
and Geotechnical Services. Inc. 

Purgeable Aromatics 
EPA Method 8020 Compounds 

9751 Southern Pine Boulevard 
Charlo"e. North Caro~na 28273 
PoO~ Box 7668 
Charlo"e. North Carolina 28241-7668 
(704) 523-4726 
FAX (704) 525-3953 

Westinghouse Environmental Job Number: 1357-91-1100 

Sample Identification: Naval Base UST (1234-89-484) l'IAVUST-13 

Date Analyzed: 3/4/91 By: Steohanie Davis 

Results 
Quant. Limit Concentration 

Number Conlpound uq/kq uo/kq 

1 Ben zene 5.0 85.6 
2 Chlorobenzene 5.0 6.77 
3 1,2-Dichlorobenzene 5.0 117 
4 1~3-Dichlorobenzene ::,.0 7' ~ vO . ..:... 

5 1,4-Dichlorobenzene 5.0 HlL 
6 Ethylbenzene 5.0 1 ::·0 
7 Toluene 5.0 20.0 
8 Tot"l Xylenes 5.0 30(! 

Comments: BOL Below Quantitation Limits 

QA/QC Supervisor: Date: S/iZ/7r 

N.C. State Wastewater #99033 

A Westinghouse Be-ctric Corporation subsidiary. 

-



'. 

Westinghouse Environmental 
and Geotechnical Services. Inc. 

Purqeable Aromatics 
EPA Method B020 Compounds 

9751 Southern Pine Boulevard 
Charlon" North Carolina 28273 

P.O. Box 7668 
Charion" North Carolina 28241·7668 
(704) 523·4726 
FAX (704) 525·3953 

Westinghouse Environmental Job Number: 1357-91-1100 

Sample Idel,tification: Naval Base UST (1234-59-484) j'..JA'JU5T-14 

Date Analyzed: 3/4/91 

Number ComR.r;~~nd 

1 Benzene 
2 Chlorobenzene 
3 1,2-Dichlorobenz2ne 
4 1,3-Dichlorobenzene 
5 1:4-Dichlorobenzene 
6 Ethylbenzene 
7 Ic.luer,E' 
8 Total Xylenes 

By: Steohanie Davis 

Ouant. Limit 
uglkg 

5.0 
5.0 
5.0 
5,0 
5.0 
5.0 
5. fj 

5. (! 

Comments: BOL Below Quantitation Limits 

< 

GA/Qe Supervisor: 

Results 
Concentri1tion 

uc/kg 

SOL 
BOL 
8QL 
80L 
SOL 
EQL 

2. C? C: 
:3.61 

State Wastewater ~1.""'''''' • 
tt";'~.l, S.C.D.H.E.C. #99033 

A Westinghouse Electric Corporation subsidiary. 
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Westinghouse Environmenllll 
and Geotechnical Services, Inc. 

Purgeable Aromatics 
EPA Method 8020 Compounds 

9751 Southern Pine Boulevard 
Charlone. North Carofina 28273 
P.O. Box 7668 
Charlon •• North Carolina 28241-7668 
(704) 523-4726 
FAX (704) 525-3953 

Westinghouse Envi~onmental Job Number: 1357-91-1100 

Salnple Iderltification: Naval Base US, (1234-89-484) 

Date Analyzed: 3/4/91 

NLlmber COffioound 

1 Ben::ene 
2 Chlorobenzene 
3 1,2-Dict11orobenzene 
4 1,3-Dichloroben::ene 
5 1,4-Dichlorobenzene 
6 Ethylbenzene 
7 TalLtene 
8 Total Xylenes 

By: Steohanie Davis 

Quant. Limit 
IIq/kg 

5.0 
5.0 
5.0 
;:, . 0 
5.0 
5.0 
5.0 
S.O 

Comments: SQL Belo~J Quantitation Limits 

QA/QC Supervisor: 

Results 
Concentration 

un/kg 

1880 
193 
134 

35.9 
25.7 
EQL 

3200 
12:2(;0 

N.C. State Wastewater it321, S.C.D.H.E.C. ~99033 

A Westinghouse Electric Corporation subsidiary. 

." .. 
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Westinghouse Environmental 
and Geotechnical Services. Inc. 

Purgeable Aromatics 
EPA Method 8020 Compounds 

9751 Soulhern Pine Boulevam 
Charlone. North Carolina 28273 
P.O. Box 7668 
Charlone. North Carolina 28241-7668 
(70~) 523-4726 
FAX (704) 525-3953 

Westinghouse Environmental Job NUfnber: 1357-91-110(1 

Sample Identification: Naval BaSE UST (1234-89-484) NA'.JUST-16A 

Date Analyzed: 3/4/91 8y: steohe;.nie uavis 

Number 

1 

3 

'. 5 
6 
7 
3 

Comments: 

Compound 

Benzene 
Chlorobenzene 
1~2-Dichloroben2ene 

1~3-Dichlorobenz2ne 

1~4-Dichlorobenzene 

Eth~'lben2en= 

Toluene 
Tota I Xy I "nES 

Quant. Limit 
uo/kg 

Ci.O 
: .. 0 
5.0 
5.0 
5.0 
:,.0 
5.0 
;:, • (1 

SQL Below Quantitation Limits 

Qt4/QC Superv i so-r~'=' =======-:-/--;~ "7~-
~ 

Resultc:; 

Concentration 
ug/kg 

5750 

114 
19.0 
15.6 

GOL 
11 , ':'00 

135(; 

Date: :s I? 1 S( 

N.C. State Wastewater #321, S.C.D.H.E.C. #99033 

A Westinghouse Electric Cerparalian subsidiary. 
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Westinghouse Environmental 
and Geotechnical Services. Inc. 

Purqeable Aromatic~ 
EPA Method 8020 Compounds 

9751 Southern Pine Boulevard 
Charlotte, North Carolina 28273 
P.O. Box 7668 
Charlone. North Carolina 28241·7668 
(70~) 523·4726 
FAX (704) 525·3953 

Westinghouse Environmental Job Number: 1357-91-1100 

Sanlple Identification: Naval BBse UST (1234-89-484) NAVUST-17 

Date Analyzed: 3/4/91 

Number Compound 

1 Benzene 
2 Chlorobenzene 
3 1,2-Dichlorobenzene 
4 1,3-Dichlorobenzene 
5 1~4-Dichlorobenzene 

6 Ethylbenzene 
Toluene 

e Total Xylenes 

By: Steohanie Davis 

Quant. Limit 
uq/kq 

5.0 
5.0 
5.0 
5. (, 
5.0 
::' . 0 
5.0 
5.0 

Comments: 8QL Below Quantitation Limits 

<:::::-_~d. -=-rf?~7 
OA/oe Supervisor: ~~ 

Results 
Concentration 

2690 
24.6 
513 
::7:. 
13. ::' 
SQL 

14 El(i 

N.C. State Wastewater ~t321, S.C.D.~i.E.C. #99033 

A Westinghouse Electric Corporation subsidiary. 

'." , .. '. .' ~" 
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Westinghouse Environmental 
and Geotechnical Serviw;, Inc. 

Purgeable Aromatics 
EPA Method 8020 Compounds 

9751 Southern Pine Boulevard 
Charlone. Norlh Carolina 28273 
P.O. 80x 7668 
Charlone. North Carolina 28241-7668 
(704) 523-4726 
Ff\X (704) 525-3953 

Westinghouse Environmental Job Number: 1357-91-1100 

Sample Identification: Naval Base UST (1234-89-484) NAVUST-18 

Date I-lnalyzed: 3/4/91 

NtJmhpr Compound 

1 Ben:::::ene 
2 Chlorobenzene 
3 1,2-Dichlorobenzene 
4 1,3-Dichlorobenzene 
5 1,4-Dichlorobenzene 
6 Ethylbenzene 
7 Toluer,e 
8 Total Xylenes 

By: SteDnanie Davis 

Quant. Limi t 
ug/kg 

5.0 
~'.O 

5.0 
5.0 
5.0 
5.0 
2 .. C) 

5.0 

Comments: 8QL Below Quantitation Limits 

QA/QC Supervisor: 

Results 
Concentration 

ug/kq 

2580 
13.7 
396 

18. :. 
2310 
65.1 
1360 

Date: :; 1 -:;:z 1 S( 

N.C. State Wastewater #321, S.C.D.H.E.C. #99033 

A Westinghouse Electric Corporotion subsidial)'. 

", . 
• t.' 
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Westinghouse Environmental 
and Geotechnical Services, Inc. 

Purgeable Aromatics 
EPA Method 8020 Compounds 

9751 Southern Pine Boulevard 
Charlone. North Carolina 28273 

P.O. Box 7653 
Charlone. North Carolina 28241·7558 
(704) 523·4726 
FAX (704) 525·3953 

Westinghouse Environmental Job Number: 1357-91-1100 

Sal"ple Identification: Naval Base UST (1234-89-484) NA'.,Il'5T-19 

Date Analyzed: 3/4/91 

NumbC?r 

1 

.:..., 

4 

6 
7 
:3 

rnmoound 

Benzene 
Chlorobenzene 
1,2-DichlorobeGzene 
1~3-Dichiorobenzene 

1~4-Dichloroben:ene 

Eth'/ 1 benz'2ne 
TolUEne 
Total ;\~lenEs 

By: SteDhanie Davis 

Quantp Limit 
uo/kg 

:: .. 0 
5.0 
5.0 
5.0 
0 .. (: 
": .. C 
S.O 
:;'. (I 

Comments: SOL Below Quantitation Limits 

QA/QC SI~pErvisor: 

Results 
Concentr-a t_ion 

ua/kq 

SDL 
8OL. 
8QL 
.5QL 
SOL 
5CYL 
SQ~ 

BCiL 

Date:S/?/9/ 

N.C. State Wastewater #321, S.C.D.H.E.C. #99033 

A Westinghouse Electric Corporation subsidiary. 
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Westinghouse Environmental 
and Geotechnical Services, Inc. 

9751 Soulhern Pine Boulevard 
Charlotte, North Carolina 28273 

P.O. Box 7668 

. . . 

Purgeable Aromatics 
EPA Method 8020 Compounds 

Charlo"e, North Carolina 28241·7668 
(704) 523·4726 
FAX (704) 525·3953 

Westinghouse Environmental Job Number: 1357-91-1100 

Sample Identification: Naval Base UST (1234-89-484) NAVU5T-20 

Date Analyzed: 3/4/91 

Number- r:nrr:prH Inri 

1 Benzene 
2 Chlorobenzene 
3 1,2-Dichlorobenzene 
4 1,3-Dichloroben22ne 
5 1,4-Dichlorobenzene 
6 Ethylbenzene 
7 TollJEne 
8 Total Xylenes 

By: SteDhanie Davis 

Quant. Limit 
ug/kg 

5.0 
5.0 
:,.0 
5.0 
5.0 
!:"O 
5.0 
5.0 

Comments: 80L Below Quantitation Limits 

<:: 

QA/QC Supervisor: 

Results 
Concentration 

ug/ko 

SOL 
SOL 
EOL 
SOL 
BQL 
BOL 
SOL 
80L 

N.C. State Wastewater ~~321, S.C.D.H.E.C. #99033 

A Weslinghouse EI"tric Corporalion subsidiary . 
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: 

SOUTH CAROLINA WATER RESOUF:CES COi'WIISSION l·lATER (·JELL REPOFn FOFo:i·j Gl\J-l 

SCWRC8: 18CC-qOl Print Date: 06/29/199 
+------------------------------ HEADER INFO -----------------------------------

SCWRC #: 18CC-qOl County Well #: CHN-0476 
'\";F~C UseI'"" ID: Owner-' s t";ell N2.meo; 
11 Loc~tion: 

Qu.ad.. i'J"::'.Iile: 
CNSY PO~'JerhDUSe 
Charpl eston 

!Latitude: 325143 LongitudE: 795811 
:Land Surface Elevatio~ (ft): 20.00 

Ba~in: 03050201 
LiU2.0 t-~ ~ 089 

3636168 East UTM: 
TOp'..:'gf'-aphy: FLP!T 

:-------------------------------------------------------------------------------: 
Owner: US Naval Shipyard 

:Address: 
:Contact·s Phone; 803-743-3135 

Ci ty: 

!-------------------------------------------------------------------------_._-_._---: 
: I~qui fef: 
:Dewth D~-illE.:'d (ft): 
~CGns·truction Data: 

31!::,1 
W·:3.ter USt;";l; IN 

De~th Ccmoleted (ft): -1 
Chemical Analysis: 

Pumpi:lq Tes.t::! L'·j-?tEl'" LevEl ·D,~td: y' C~;2.·3;-:·-r-: 4:;·:::1~.: 

~---------------------------------------------------.------------._----------------_._---: 
! R2~larl(s: Well is capped (5/26/89). 

4·---------------------------------------------------·---------·--··--------·-·-·-------·--·----4-

.~---.--.----------------------------.----.-----.----------.---.---.--.--.---.--------.-~. 

+---------------.~---.~--.------------+---+---------------.~---+-----------.---,-~----~ 

----- .• --.-. -.- .--.--_ .• "1"--' •• - •. !-.- - --·-·---·-··-~----l·- - --.~. ---.-----. -----.- .. --.. - --~---.~- -- - ----. ---.-.. - -.- ---. _.-J-- --- ...;-. 

. ~·ttlnq~. 
----.-.-- .--.• ------ -0' __ .J ... --.- - - +.-----. _______ ~ __ ~ ___ . __ 'i~-- -._.j ... -.-.-.----- - -- -- --- - ~ -'-- ... -j-.-- -------- - ...... --- - '_'_.1_._ --.- or' 

.:-- •. ---. - --- -._-. - - .• ----- ·i- -.-- -- -~. ------ ---.---.---- .-.!- -- .-..;- .... ---.- ."- --""- ... -- -' i-- _. - -- •. , ... - - .. , ..... - -'---'-- - .; .. - ... .-- .:-' 

'r--- ____ . ___ ._._. __ ._ ......... _ : .. _. ___ . __ .. ; .. ______ ._._._ .. __ . __ .; ___ ._ ._ .. -!- _. _______________ ._ .• __ ' _________ . _____ .. _ •• _ .... ___ . __ ..... _ .. ~ ____ ._: .. _M --- .--;-

_;. _______________ .. _. ____ .• _ •••. j ••. ___ • __ • j. ________ ._. __ .. _ ..... ___ ._ .!.M_._._ .. ; .. _M .. _____ ._. _____ .... _. __ ._. -: _______ . _+ .'. _. ___ •• _. __ , _______ . __ ... _: ___ . _ ... _-!-

D = Di.gi ~ .. ='. i 
.~--------.--.-----.----.---.--------------------.--- ... -----------.----------.-----.--.-~ 

.. - ---... --.,.-.. ~-.--.. -~----.-..... -
:~. 



SCWRC #: 18CC-qOl 
+---------------------------- WELL MONITORING DATA ---------------------------+ 

+-WATER LEVEL-------------------------------------------------------+ 
AD" From: I I To: I I 
OBSERVATION From: 03/31/1981 To: 1 I 

+--------------------------------------------------------------------+ 
+-WATER QUALITY-------------------------------------------------.--------~ 

CHL.Or-::IDE Fr-om: I I To: / ,I 

OTHEr~; Fr.:l:1l: ,/ / T.:J:· I / 

+-------------------------------------------------------------------+ 

+-------------------------------------------------------------------------------
-------------------------- Screens - Casings - Wafer LeV2]S ---------------------

CAS It'·H3S: 
CASE# TYPE DIA TOP BOT 

:-~J;lTEF LEVELS: 
[';·31:.2 

OF i 17 / 19t39 J,l;·OO 

:-....... ~-... ~.: ... 

C: T .... ..1, _ I 

CASE~ TYPE DrA TOP B01' 

-,-, .. ~-.-- "-".' 
! "':''''' ;::. L:.L H 

T {.iF'E 

.. _-----.- - .. _-- --.•. --. 



CLOSURE ASSESSMENT REPORT 
RETAIL FUEL DISTRIBUTION FACILITY 

BUILDING #1346 
CHARLESTON NAVAL BASE 

CHARLESTON, SOUTH CAROLINA 

Prepared for: 

The LPA Group of North Carolina 
38303 B Computer Drive, suite 204 

Raleigh, North Carolina 27619 

Prepared by: 

westinghouse Environmental 
and Geotechnical Services, Inc. 

840 Low Country Boulevard 
Mount Pleasant, South Carolina 29464 

(803) 884-0005 
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Westinghwse Environmental 
and Gootechnical Services. Inc. 

The LPA Group of North Carolina 
3803 B Computer Drive, suite 204 
Raleigh, North Carolina 27619 

Attention: Mr. Gary Green 

Subject: Closure Assessment Report 
Building #1346, Charleston Naval Base 
Charleston, South Carolina 

840 Low Country Boulevard 
P.O. Box 1551 
Mt. Pleasant. South Carolina 29464 
(803)884-0005 
Fax (803)881-6149 

March 26, 1991 

Westinghouse Environmental and Geotechnical Services, Inc. 
Job #CSWA079 

Dear Mr. Green: 

westinghouse Environmental and Geotechnical Services, Inc. 
(Westinghouse) is pleased to submit the enclosed Closure Assessment 
Report for the retail fuel distribution facility, Building #1346 
located at the Charleston Naval Base in Charleston, South Carolina. 
This report is provided in general accordance with our proposal 
number 340-91-024 dated February 20, 1991. The following report 
describes our sampling methodology, the analytical results and our 
conclusions and recommendations. 

If you have any questions concerning this report or if you require 
any additional information, please contact Hugh Connolly at (803) 
884-0005. 

Sincerely, 

INC. 
WESTINGHOUSE~~NVIRONME.NTAL 
AND GEOTFfr'l. AL SEpfCES, 

71-1( / V~/ G\~-~_ 
HUgh )::~~OllY c:::J 
pro~c~ eologlst 

scmi~C~~~::I>:l 
Senior Engineer 

A Westinghouse Electric Corporation subsidiary 
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1.0 INTRODUCTION 

The study site is identified as Building #1346 at the Charleston 
Naval Base and is a retail automotive gasoline service station 
(Figure 1). The site presently possesses a total of 8 gasoline 
Underground storage Tanks (USTs), 3 of which were recently 
operational. In 1978, four 1,000 gallon and one 10,000 gallon 
gasoline USTs were taken out of service and were abandoned in 
place. This involved internal cleaning of the tanks and filling 
with sand. The site was then fitted with three new gasoline USTs 
of 10,000 gallon capacity that have been operational until early 
1991. 

In February of 1991, the three 10,000 gallon gasoline USTs were 
tested for tightness. The results of the testing indicated that 
all three USTs were leaking and as a result they were immediately 
taken out of service. Presently, the site is scheduled to be 
fitted with three new USTs. These USTs and associated product 

to the existing USTs to minimize the amount of expected 
contaminated material encountered upon installation. A site plan 
depicting the various UST locations is presented as Figure 2. 

1 
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2.0 OBJECTIVE AND SCOPE OF WORK 

westinghouse was retained to provide soil sampling and analysis to 
assess the subsurface soils at the site that may have been impacted 
due to the leaking USTs and to aid in determining if the 
groundwater at the site may have been impacted. 

In compliance with section 280.72 of the South Carolina Underground 
Storage Tank Control Regulations, Westinghouse conducted a site 
assessment at Building #1346 of the Charleston Naval Base. This 
assessment was conducted in accordance with the South Carolina 
Department of Health and Environmental Control's (SCDHECs) 

December 5, 1990, requiring that soil samples be collected within 
the tank basins and at 20' intervals along product piping runs. 

2.1 site Inspection/sampling and Laboratory Analyses 

On February 25, 1991, Westinghouse personnel arrived on site to 
mark the sample locations and perform a visual inspection of the 
site. No apparent problem areas were noted during the inspection 
and the UST fill locations, dispenser islands and vent lines did 
not visibly indicate the presence of a release. 

Plans provided by the Charleston Naval Base were utilized to 
approximate the locations of the product piping. The exact 
locations were then determined by utilizing a hand held metal 
detector. A total of 20 sample locations were marked at the site. 
Sample numbers 1B, 2 and 3B were intended to be lower level samples 
collected from the bottom of the tank basin; however, groundwater 
was encountered in these areas at a depth of 5 feet below grade and 
the samples were therefore collected at this depth. 

The remaining samples were collected adjacent to product lines 
between the USTs and the retail issue points at a depth of 3 feet 
below grade. 
base of the 

Lower level samples were to be collected from the 
TTrom 
u.:>~ associated with sample numbers 15A and 

however, due to the shallow depth at which groundwater was 
encountered (3.5 feet below grade), the deeper samples were not 
collected. 

4 
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Three additional soil samples were collected from the location of 
the proposed product piping and UST locations situated on the 
opposite side of the site from the existing USTs. This was 
performed to determine if the soils in the area of the proposed 
tanks and product piping were contaminated. Sample number 10 was 
collected from a proposed product piping area at a depth of 3 feet 
below grade. sample numbers 19 and 20 were collected from the 
area of the proposed UST basins at a depth of 5 feet below grade 
(at the soil/groundwater interface). 

One groundwater sample was to be collected from an open borehole 
at each of the existing USTs basins: however, borehole collapse at 
the soil groundwater interface would not permit the collection of 
these samples. 

Prior to and in between each sample collected, the sampling 
equipment was decontaminated with a chemically neutral surfactant 
and was rinsed a minimum of three times with deionized water. Upon 
collection, the samples were labeled and inh~ediately refrigerated a 

Once sample collection had been completed, all samples were shipped 
by overnight courier to Westinghouse's in-house Laboratory in 
Charlotte, North Carolina for analysis. All samples collected at 
the site were analyzed for Total Petroleum Hydrocarbons (TPH) by 
Gas Chromatography (GC), the EPA Method 602 constituents and total 
lead. 

2.2 Laboratory Analysis Results 

L~ad was not detected in any of the soil samples collected from 
Building #1346; however varying levels of petroleum hydrocarbon 
contamination were detected in all samples. Table 1 summarizes the 
results of the laboratory analyses. 

5 
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SAMPLE • TPH IIY GC (mg/kg) 

NAWST-1A 1210 

NAWST-1B 217 

NAWST-2 253 

NAWST-3A 455 

NAWST-3B 2250/93.6** 

NAWST-4 114 

NAWST-5 1560 

NAWST-6 283 

MAWST' 7 7280 

NAWST-8 67_6 

NAWST-9 55.1 

NAWST-10 33.7 

MAWST-11 202 

NAWST-12 3720 

MAWST-13 25.5 

MAWST-14 19.8 

MAWST-15A 5460 

NAWST-16A 3400/109 

NAWST-17 731 

NAWST-18 96.6 

NAWST-19 30.5 

MAWST-20 38.3 

TABf l. 

SUMMARY OF LABORATORY ANALYSES 
laUILDING #1346 - CHARL!!STON NAVAL BASI~ 

CHARLESTON, SOUT}! CAROLINA 

EPA METHOD 602 CONSTITUENTS (~g/kg) 

BENZENE CHlORO' 1. 2-DICHlORO- 1. 3-DICHlORO 1. 4-DICHLORO-
BENZENE BENZENE BENZENE BENZENE 

11.6 339 428 65.2 33.3 

1790 74.6 228 40.5 20.7 

306 186 267 34.3 26.3 

16.1 153 378 42_2 33.9 

531 89.6 159 29.6 20.1 

210 36.7 312 55_8 46.9 

35.0 52.5 485 57.8 51.4 

157 22.0 485 57.8 51.4 

1590 1190 268 50.1 34.3 

389 38.9 464 161 15_3 

3390 13.2 249 100 6.4 

BQl BQl BQl BQl SQl 

78.3 32.0 406 212 8.38 

161 77.1 89.1 19.0 12.9 

85.6 6.77 117 36.2 SQl 

SQl SQl SQl SQl SQL 

1880 193 134 35.9 25,7 

5750 36.4 114 19.0 15 .. 6 

2690 24.6 513 273 13 .. 5 

2580 13.7 396 150 18.5 

SQl SQl SQl SQl SQL 

SQl eQl eQl SQl 8QI_ 

~ 
ETHYlBENZENE TOLUENE XYl:j 

156 198 29~ 
8QL* 658 51:50 

BQl 1880 4160 

1370 211 7010 

49.7 876 2030 

BQl 4190 6000 

2040 355 51~ 
526 1C40 3'160 

I I 
BQl 174 6930 

2120 132 jt75 

550 52.8 ,l45 

SQl SQl liQl 

134 43.1 128 

SQl 754 7220 

150 20.0 300 

SQl 8.9 8.6 

SQl 3200 18,200 

SQl " .500 1350 

SQl 735 

1~ 2310 65.7 1360 

SQl SQl ;H eQl SQl SQl 
I ctl MOTES: * BQl - INDICATES PARAMETER NOT I)ETECTED. ** - 3S AND 16A UNDERI/ENT ADDITIONAL ANALYSES FOR VOLATILE HYDROCARBONS FOR COMPARISON PURPOSES. 
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3.0 CONCLUSIONS/RECOMMENDATIONS 

various levels of petroleum hydrocarbon contamination were detected 
in all samples collected from Building #1346 at the Charleston 
Naval Base indicating that a significant release has occurred from 
the subject USTs. The laboratory results obtained indicate that 
this release has impacted the soils associated with the UST basins, 
product piping and retail issuing points. In addition to these 
areas, it has been found that contamination has migrated to the 
area of the proposed UST basin as was identified in sample numbers 
NAVUST-I0, NAVUST-19 and NAVUST-20. 

Westinghouse recommends the subject USTs that have failed to meet 
South Carolina state requirements for tank tightness testing be 
abandoned according to the SCDHEC regulations (either abandoned in 
place or removed). Any soil resulting from the abandonment of the 
USTs should be considered contaminated and should be stockpiled 
on-site, sampled and analyzed for petroleum related constituents 
to determine the proper method for 

Based upon levels of contamination detected in sample numbers IB, 
3B, 15A and 16A (collected at the soil groundwater interface) it 
is probable that the groundwater in the areas has been impacted. 
This impact mayor may not have migrated across and/or off of the 
gasoline service station site. with regard to the installation of 
the proposed USTs and pipelines at the site, the soil resulting 
from this operation should be considered to be contaminated. 
However, based upon the lower levels of contamination detected in 
the proposed tank basin and piping trenches, this material should 
be stockpiled separately, sampled and analyzed to determine the 
method for proper disposal. Based on the results identified in 
this assessment, it is probable that the soil excavated in the area 
of the new tanks will contain minimal contamination and will only 
require landfilling as opposed to incineration which is normally 
required for soils contaminated with TPH in excess of 100 mg/kg. 
Due to the fact that groundwater at the site has been impacted: 
any groundwater resulting from dewatering operations for the 
installation of the proposed USTs should be considered contaminated 
and should be handled appropriately. 
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In addition to the previous recommended work, westinghouse 
recommends that a site characterization be perfoL-med to determine 
the horizontal and vertical extent of the probable groundwater 
impact. This would involve performing an extensive soil vapor 
survey across the site and the installation of groundwater 
monitoring wells to confirm the location of the dissolved product 
plume. Aquifer testing will also be required to determine the 
hydraulic aquifer characteristics. This information could then be 
utilized to design a groundwater recovery system for site 
remediation. 

8 
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Westinghouse Environmental 
and Geotechnical Services. Inc. 

Lead, Total in Soil 

• 
9751 Southem P~i1e Boule .... ard 
Charlotte. North Carolina 28273 

P.O. Box 7668 
Charlotte. North Carolina 28241-7668 
(704) 523-4726 
FAX (704) 525-3953 

Westinghouse Environmental Job No: 1357-91-1100 

Sample Identification: Naval Base UST (1234-89-484) 

Date Analyzed: 3/5/91 Analyst: Ty Garber 

Quant. 
Sample 1. D. Limit .. mg/kg 

I~AVUST-1A 5.0 
NAVUST-1B 5.0 
NAVUST-2 5.0 
NAVUST-3A 5.0 
NAVUST-3B 5.0 
1',AVUST-4 5.0 
NAVUST-5 5.0 
NAVUST-6 5.0 
1\IAVUST-7 5.0 
~IAVUST-8 5.0 
I~AVUST-9 5.0 
~IAVUST-10 5.0 
I~AVUST-ll 5.0 
NAVUST-12 5.0 
NAVUST-13 5.0 
I~AVUST-14 5.0 
NAVUST-15A 5.0 
NAVUST-16A 5.0 
NAVUST-17 5.0 
I~AVUST-18 5.0 
I~AVUST-19 5.0 
I'IAVUST-20 5.0 

Comments: EPA SW-846 Method 3050 used in digestion. 
analyzed by flame AA. 

Results 
mg/kg 

BQL 
BQL 
BQL 
5QL 
BQL 
SQL 
BQL 
BQL 
BQL 
BQL 
SOL 
8QL 
SQL 
BQL 
BQL 
BQL 
BQL 
SQL 
SQL 
8QL 
BQL 
8QL 

Samples 

'OL 0 '"'0" ;r'?7 
QA/QC Supervisor: ~._ ~ Date: ?'/'7/Q/ 

N.C. Wastewater #321, S.C.D.H.E.D. #99033 

A Westinghouse Bectric Corporntion subsidiary_ 



:: '" 

[ 
I , 
~ ... 

[ 

L 

Westinghouse Environmental, 
and Geotechnical Services. Inc. 

Total 

9751 Southern Pine Boulevard 
Charlotte, North Carolina 28273 

P.O. Box 7668 
Charlone, North Carolina 2824H668 

Petroleum Hydr'ocarbons (704)523-4726 
FAX (704) 515-3953 

Westinghouse Job No.: 1357-91-1100 

Sample Identification: Naval Base UST (1234-89-484) 

Date Analyzed: 3/5/91 By: ~--,G",a=-r-"bc=e,-,r ____________ _ 

Semi-Volatiles Volatiles 

Quant. Limit Results Quant. Limit Results 
Sample ID mg/kg mg/kg mg/kg mg/kg 

NAVUST-IA 10.0 1,210 0.1 i'J/A 

NAVUST-IB 10.0 217 0.1 i~/A 

t,AVUST -2 10.0 253 0.1 N/A 
NAVUST-3A 10.0 455 0.1 i\1 I {; 

~IAVUST-38 10.0 2,250 0.1 93.6 
NAVUST-4 10.0 114 0.1 j\j/A 

NAVUST-5 10.0 1,560 0.1 f',j/A 

NAVUST-6 10.0 283 0.1 N/A 
NAVUST-7 10.0 7,280 0.1 N/A 
NAVUST-8 10.0 67.6 0.1 f\J/A 

NAVUST-9 10.0 55.1 0.1 N/A 
NAVUST-l'J 10.0 33.7 0.1 r',; / {; 
NAVUST-ll 10.0 202 0.1 r'l / t4 

t,AVUST -12 10.0 3,720 0.1 f.l/A 

NAVUST-13 10.0 25.5 0.1 i'l/ A 
NAVUST-14 10.0 19.8 0.1 H/A 

NAVUST-15A 10.0 5,460 Cl.l j\11 H 
NAVUST-16A 10.0 3,400 0.1 109 
~IAVUST -17 iO.O 72·1 A , f',/IA v.~ 

NAVUST-18 10. () 96.6 0.1 N/A 
~IAVUST-19 10.0 30.5 0.1 N/A 
NAVUST-20 10.0 38.3 0.1 NfA 

Comments: 

Semi-Volatile analysis: Extraction (SW-846, Method 3550); 
results expressed as mg diesel fuel per kg soil. 
Components exhibit characteristics simiiar to gasoline. 

QA/QC 

Volatile analysis: Purge and Trap (SW-B46, Method 5030); 
results expressed as mg gasoline per kg soil. 

BOL =.Below QUantita~~~ 

Superv ~sor: ---~;;"'::;""7--~-"-=""-~~=-.'-----------­
N/A Not Applicable 

Date: $/? I'll 

N.C. State Wastewater #321, S.C.D.H.E.C. #99033 

A Westinghouse Bectric Corporation subsidiary, 



Westinghouse Environmental 
and Geotechnical Services. Inc. 

9751 Southem Pine Boulevam 
Charlotte. North Carolina 28273 

P.O. Box 7668 

Purqeable Aromatics 

Charlotte. North Carolina 28241-7668 
(704) 523-4726 
FAX (7C4) 525-3953 

EPA Method 8020 Compounds 

Westinghouse Environmerltal Job Number: 1357-91--1100 

Sample Iderlti-ficatiorl: Naval Base UST (1~34-~9-484) !'-lA')UST-lA 

Date Analyzed: 3/4/91 

1 
, 
"' 3 

5 
6 
7 
8 

Compound 

Benzene 
Chlor-aben=ene 
1,2-Dichlorobenzene 
1.3-Dichlwrobenzene 
1,4-Dichlorobenzene 
E thy 1 bEn zene 
Toluene 
Total :<ylenes 

By: Steph8.nie Davis 

Quant. limit 
ua I J<.9. 

5.0 
5.0 
::' . 0 
5. () 
5.0 
5.0 

5.0 

Cornments: BQL Below Quantitation Limits 

QA/QC Supervisor: 

Results 
Concentration 

ug/kg 

11.6 
33'7 

~=8 
b5.2 

156 
1<18 

Da te: s: / =;z /? ( 

N.C. State Wastewate~ ~321, S.C.D.H.E.C. ~99033 

A Westinghouse Beetric Corporation subsidiary. 
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Westinghouse Environmemai 
and Geotechnical Services, Inc: 

Purgeable Aromatics 
EPA Method 8020 Compounds 

9751 Southern Pine Boulevard 
Charlotte, North Carolina 28273 

P.O. Box 7668 
Charlotte, North Carolina 28241-7668 
(704) 523-4726 
FAX (704) 525-3953 

Westinghouse Environmental Job Number: 1357-91-1100 

Sample Identification: Naval Base UST (1234-89-484) NAI)U5T-IS 

Date Analyzed: 3/4/91 

Number 

1 
2 
3 
4 
5 
6 
7 
8 

Compound 

Benzene 
Chlorobenzene 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1~4-Dichlorobenzene 

Ethylbenzene 
Toiuene 
Total Xy ienes 

By: Stephanie> Davis 

Ol.,1ant. Limit 
ug/kg 

5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5. (l 

Comments: SOL Below Quantitation Limits 

= 
OA/QC Supervisor: 

Resul ts 
Concentration 

ug/kg 

1790 
74.6 
228 
40.5 
20.7 
BQL 
6~,8 

5=:'50 

Date: SIr 1 91 

N.C. State Wastewater #321, S.C.D.H.E.C. #99033 

A Westinghouse Electric Corporation subsidiary_ 
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Westinghouse Environmental . 
and Geotechnical Services. Inc. 

Purgeable Aromatics 
EPA Method 8020 Compounds 

9751 Southern Pine Boulevard 
Charlotte, North Carolina 28273 

P.O. Box 7668 
Charlotte, North Carolina 28241-766B 
(704) 523-4726 
FAX (704) 525-3953 

Westinghouse Environmental Job Number: 1357-91-1100 

Sample Identification: Naval Base UST (1234-89-484) 

Date Analyzed: 3/4/91 

1 
2 
3 
4 

6 
7 
8 

Compound 

Benzene 

Chlorobenzene 
1~2-Dichlorobenzene 

1.3-Dichlorobenzene 
1~4-DichlorDbenzene 

Ethylbenzene 
Toluene 
Total Xy lenes 

By: Stephanie Davis 

Quant~ Limit 
uq/kg 

5.0 
5.0 
5.0 
:'.0 
::' . 0 
5.0 
'5. <) 

5.0 

Comments: SOL Below Quantitation Limits 

OAfOC Supervisor: 

Results 
Concentration 

ug/kg 

306 
186 
267 

34.3 
26.3 
8CiL 

lS8CI 

4160 

Date: :s I :;::z 19 ( 

N.C. State Wastewater #321, S.C.D.H.E.C. #99033 

A Westinghouse 8ectric Corporation subsidiary. 
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Westinghouse Environmeniai_ 
and Geotechnical Services. Inc. 

9751 Soutr,crn Pine Bou!evard 
Charlotte, North Carolina 28273 

P_O_ 80x 7668 
Charlotte, North Carolina 28241-7668 
(704) 523-4726 
FAX (704) 525-3953 

Pu~geable A~omatics 

EPA Method 8020 Compounds 

Westinghouse Environmental Job Number: 1357-91-110(' 

Sample Identification: Naval Base UST (1234-89-4841 NAVUST-3A 

Date Analyzed: 3/4/91 

Number Compound 

1 Benzene 
2 Chlorobenzene 
3 1.2-Dichlorobenzene 
4 1,3-Dichlorobenzene 
5 1,4-Dichlorobenzene 
6 Ethylbenzene 
7 Toluene 
8 Total Xylenes 

By: Steohanie Davis 

Quant. Limit 
uq/ko 

5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 

Comments: BOL Below Quantitation Limits 

QAIOC Supervisor: 

Results 
Concentration 

uq/kq 

Date: 

16.1 
153 
378 
42.2 
33.9 
1370 
211 

7010 

N.C. State Wastewate~ #321, S.C.D.H.E.C. ~99033 

A Westinghouse 8ectric Corporation subsidiary. 
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Westinghouse Environmental . 
and Geotechnical Services. Inc. 

Purgeable Aromatics 
EPA Method 8020 Compounds 

• 
9751 Southem Pine Boulevard 
Charlotte, North Carolina 28273 

P.O. Box 7668 
Charlotle, North Carolina 28241·7668 
(704) 523·4726 
oft:!. (7Q<1) 525·3953 

Westinghouse Environmental Job Number: 1357-91-1100 

Sample Identification: Naval Base UST (1734-89-484) I\iA'-..'UST -38 

Date Analyzed: 3/4/91 

Number Compound 

1 Benzene 
L Chlo~obenzEne 

3 1,2-0ichlorobenzene 
4 1.3-Dichlorobenzene 
5 l~d-Dichlo~obenz~ne 

6 Ethylbenzene 
7 Toluene 
8 Ictal Xylenes 

By: Stephanie Davis 

Quant. Limit 
Uq/~ 

: •. 0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 

Comments: BOL Below Ouantitation Limits 

QA/QC Supervisor: 

Rpc::;t{l tc:;. 

Concentration 

~.L1.9. 

Date: 

89.6 
159 

29.6 
20.1 
49.7 
876 
2030 

S/ ?- /9( 

N.C. State Wastewater #321, S.C.D.H.E.C. #99033 

A Westinghouse 8ectric Corporation subsidiary. 
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Westinghouse Environmental. 
and Geotechnical Services. Inc. 

Purgeable Aromatics 
EPA Method 8020 Compounds 

975i Southern Pine 80uievard 
Charlotte. North Carolina 2B273 

P.O. Box 766B 
Charlotte. North Carolina 2B241-7668 
(704) 523-4726 
FAX (704) 525-3953 

Westinghouse Environmental Job Number: 1357-91-1100 

Sample Identification: Naval Base UST (1234-89-484) NAVU5T-4 

Date Analyzed: 3/4/'7'1 

Number Compound 

1 Benzene 

2 Chlorobenzene 
3 1,2-Dichlo.-obenzene 
4 1,3-Dichlo~obEnzene 

5 1,4-Dict,lo~obenzene 

6 ~thylbenzEne 

7 Toluene 
8 Total Xylenes 

By: Stephanie Davis 

Quant. Limit 
ug/ko 

5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 

Comments: 80L = Below Quantitation Limit~ 

OA/OC Supervisor: 

~9 
--~;5~~~ 

r 

Results 
Concentration 

ug/kg 

210 
36.7 
312 
55.8 
46.9 
BOL 

4190 
6l)OO 

Da te: :s /;? / C; ( 

N.C. State Wastewater 8321, S.C.D.H.E.C •• 99033 

A Westinghouse Electric Corporation subsidiary. 
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Westinghouse Environmental 
and Geotechnical Services, Inc. 

Purgeable Aromatics 
EPA Method 8020 Compounds 

9751 Southern Pine Boulevard 
Charlotte. North Carolina 28273 

P.O. 80x 7668 
Charlott~ North Carolina 28241·7668 
(704) 523-4726 
FAX (704) 525·J953 

Westinghouse Environmental Job Number: 13~7-91-1100 

Sample Identification: Naval Base UST (1234-89-484) NAVUST-5 

Date Analyzed: 3/4/91 

Number Compound 

1 Ben zene 
2 Chlor-obenzene 
3 1,2-Dichlorobenzene 
4 1,3-Dichlorobenzene 
5 l,4-0ichlorobenzene 
6 Ethylbenzene 
7 Toluene 
8 Total Xylenes 

By: Steohanie Davis 

Quant. Limit 
uq/kg 

5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 

Below Quantitation Limits 

QAIQC Supervisor: 

/ 

Results 
Concentration 

ug/kg 

.35.0 
52.5 
48::· 

::.7.8 
51.4 
:2040 

59::::0 

Da te: S' I :;z /7 ( 

N.C. State Wastewater ~321, S.C.D.H.E.C. ~99033 

A Westinghouse 8ectric ColjlOration subsidiary. 
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Westinghouse Environmental _ 
and Geotechnical Services. Inc. 

Puroeable Aromatics 
EPA Method 8020 Compounds 

9751 Souihem Pine BOLilevaid 
Charlotte. North Carolina 28273 
P.O. Box 7668 
Charlotte. North Carolina 28241-7668 
(704) 523-4726 
WX (704) S25-395~ 

Westinghouse Environmental Job Number: 1357-91-1100 

Sample Identification: Naval Base UST (1234-B9-484) I~A\"UST -6 

Date Analyzed: 3/4/91 

Number 
---~---

1 
2 
3 
4 
5 
6 
7 
8 

Compound 

Benzene 

Chlorobenzene 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Ethylbenzene 
Toluene 
Total Xy lenes 

By: Steohanie Davis 

Quant. Limit 
uo/kg 

5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 

Comments: SQL Below Quantitaticn Limits 

<:: 

QA/QC Supervisor: 

/' 

Results 
Concentration 

ug/ko 

157 
22.0 
48::', 
57.8 
::'1.4 
526 

1040 
3160 

Da te: S / -? /7' ( 

N.C. State Wastewater ~321, S.C.D.H.E.C. ~99033 

A Westinghouse Electric Corporation subsidiary. 
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Westinghouse Environmental 
and Geotechnical Services. Inc. 

Purgeable Aromatics 
EPA Method 8020 Compounds 

9751 Southern PUle ~oulevard 
Charlotte. North Carolina 28273 
P.O. Box 7668 
Charlotte, North Carolina 28241-7668 
(704) 523-4726 
FAX (704) 525-3953 

Westinghouse Environmental Job Number: 1357-91-1100 

Sample Identification: Naval Base UST (1234-89-484) I'lAVU5T-7 

Date Analyzed: 3/4/91 

Number 

1 

2 
3 
4 

6 
7 
8 

Compound 

Benzene 
Chlorobenzene 
1~2-Dichlorobenzene 

1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Ethylbenzene 
Toluene 
Tota 1 Xy 1 enes 

By: Stephani.=:> Davis 

Quant. Limit 
ug/kg 

5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 

Comments: BQL Below Quantitation Limits 

-, 

QA/QC Supervisor: 

Results 
Concentration 

ug/kg 

1590 
1190 
26B 
50.1 
34.3 
8QL 
174 

Date: S 1:;:Z ,9( 

N.C. State Wastewater #321, S.C.D.H.E.C. #99033 

A Westinghouse E!ectric Corporation subsidiary. 
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Westinghouse Environmentat 
and Geotechnical Services, Inc. 

Purgeable Aromatics 
EPA Method 8020 Compounds 

9751 Southem Pine Boulevard 
Charlotte, North Carolina 28273 

P,O. Box 7668 
Charlotte, North Carolina 28241-7668 
(7041 523-4726 
FAX (704) 525-3953 

Westinghouse Environmental Job Number: 1357-91-1100 

Sample Identification: Naval Base UST (1234-89-4841 

Date Analyzed: 3/4/91 By: Stephanie Davis 

Number 

1 
2 
3 
4 

5 
6 
7 
8 

Comments: 

Compound 

Benzene 
Chlor-obenzene 
1,2-Dichlor-obenzene 
1~3-Dichloroben2ene 

1,4-Dichlorobenzene 
Ethylbenzene 
Toluene 
Total Xylenes 

Quant .. Limit 
uq/kg 

5,0 
5.0 
5.0 
5.0 
5.0 
5.0 
S.O 
S.O 

BQL Below Quantitation Limits 

Results 
Concentration 

ug/kg 

389 
38.9 
464 
161 
15.3 
2120 
132 
47~, 

QA/QC Supervisor: ."5~D.,e, :3 / ? 1 9( 

---

------N.C. State Wastewater #321, S.C.D.H.E.C. #99033 

A Westinghouse Bectric Corpmation subsidiruy, 
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Westinghouse Environmental _ 
and Geotechnical Services, Inc. 

Purgeable Aromatics 
EPA Method 8020 Compounds 

9751 Southern Pine Bouievard 
Charlotte. North Carolina 28273 
P.O. Box 7668 
Charlotte, North Carolina 28241-7668 
(704) 523-4726 
FAX (704) 525-3953 

Westinghouse Environmental Job Number: 1357-91-1100 

Sample Identification: Naval Base UST (1234-89-484) NAVLJST-9 

Date Analyzed: 3/4/91 

Number- Compound 

1 Ben zene 
2 Chlorobenzene 
3 
4 
5 
6 
7 
8 

1,2-Dichlorobenzene 
1~3-Dichlorobenzene 

1,4-Dichlorobenzene 
Ethylbenzene 
Toluene 
Total Xylenes 

By: Steohanip Davis 

Quant. Limit 
ug/kg 

5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 

Comments: BOL Below Ouantitation Limits 

QA/QC Supervisor: 

Results 
Concentration 

ug/kg 

3390 
13.2 
249 
100 

6.43 
550 

52.8 
245 

Date: :5 1 :::;<19-( 

N.C. State Wastewater #321, S.C.D.H.E.C. #99033 

A Wes1inghoose Electric Corporation subsidiary. 
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Westinghouse Environmental _ 
and Geotechnical Services, Inc. 

Purgeable Aromatics 
EPA Method 8020 Compounds 

9751 Southern Pine 8oulev;:Im 
Charlotte. North Carolina 28273 

PO_ Box 7668 
Charlone, North Carolina 28241-7668 
1704) 523-4726 
FAX 1704) 525-3953 

Westinghouse Environmental Job Number: 1357-91-1100 

Sample Identification: Naval Sase UST (1234-89-484) NAVUST-10 

Date Analyzed: 3/4/91 

Number Compound 

J. Ben zene 
2 Chlorobenzene 
3 1,2-Dichlorobenzene 
4 1.3-Dichlorobenzene 
5 1,4-Dichlorobenzene 
6 Ethylbenzene 
7 Toluene 
8 Total Xylenes 

8y: Steonanie Davis 

Quanta Limit 
uq/kg 

5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 

Comments: SQL 8elow Quantitation Limits 

OAIOC Supervisor: 

Results 
Concentration 

ug/kg 

80L 
80L 
8GtL 
SOL 
SOL 
SQL 
SOL 
SOL 

Da te: S I "+ I c:r ! 

N.C. State Wastewater #321, S.C.D.H.E.C. #99033 

A Westinghouse Electric Corporation subsidiary_ 
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Westinghouse Environmental. 
and Geotechnical Services, Inc. 

Purgeable Aromatics 
EPA Method 8020 Compounds 

9751 Southern Pine Bouievard 
Charlotte, North Garolina 28273 

P.O. Box 7668 
Charlotte. North Carolina 2824J.7668 
(704) 523-4726 
FAX (704) 525·3953 

Westinghouse Environmental Job Number: 1357-91-1100 

Sample Identification: Naval Base UST (1234-89-484) NAVU5T-11 

Date Analyzed: 3/4/91 

Number Compound 

1 Benzene 
2 Chlo~obenzene 

3 1~2-Dichlorobenzene 

4 1,3-Dichlorobenzene 
5 1,4-Dichlorobenzene 
6 Ethylbenzene 
7 
8 

Toluene 
Total Xylenes 

By: StEohanie Davis 

Quant. Limit 
ug/kg 

5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 

Comments: BQL Below Quantitation Limits 

OAIOC Supervisor: 

/ 

Results 
Concentration 

ug/kg 

78.3 
32.0 
406 
212 

8.38 
134 

43.1 
128 

Date: S/72 let( 

N.C. State Wastewater #321, S.C.D.H.E.C. #99033 

A Westinghouse Electric Corporation subsidiaJy. 
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Westinghouse Environmental ' 
and Geotechnical Services, Inc. 

Purgeable Aromatics 
EPA Method 8020 Compounds 

9751 Southern Pine Bouievard 
Charlone. North Carolina 28273 
P,O. Box 7668 
Charlone. North Carolina 28241-7668 
(70d) 523-4726 
FAX (704) 525-3953 

Westinghouse Environmental Job Number: 1357-91-1100 

Sample Identification: I~aval Base UST (1234-89-484) NAVUST-12 

Date Analyzed: 3/4/91 

Number Compoul,d 

1 Ben zene 
2 Chlo~obenzene 

3 1,2-Dichlorobenzene 
4 1,3-Dichlorobenzene 
5 1,4-Dichlorobenzene 
6 
7 
8 

E thy 1 ben zene 
Toluene 
Total Xylenes 

By: Steohanie Davis 

Quant. Limit 
ugfkg 

5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 

Comments: SOL Below Quantitation Limits 

QAfOC Supervisor: 

Resul ts 
Concentration 

ugfkg 

161 
77.1 
89.1 
19.0 
12.9 
8QL 
754 

7220 

Date: Sf 7L/ crt 

N.C. State Wastewater #321, S.C.D.H.E.C. #99033 

A Westinghouse Electric Corporntion subsidiary, 
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Westinghouse Environmental· 
and Geotechnical Services. Inc. 

Purgeable Aromatics 
EPA Method 8020 Compounds 

9751 Southern Pine Boulevard 
Charlone. North Carolina 28273 

P.O. Box 7668 
Charlotte. North Carolina 28241-7668 
(704) 523.4726 
FAX (704) 525·3953 

Westinghouse Environmental Job Number: 1357-91-1100 

Sample Identification: Naval Base UST (1234-89-484) NAVUST-13 

Date Analyzed: 3/4/91 

Number Compound 

1 Benzene 
2 Chlorobenzene 
3 1,2-Dichlorobenzene 
4 1,3-Dichlorobenzene 
5 1,4-Dichlorobenzene 
6 Ethylbenzene 
7 Toluene 
8 Total Xylenes 

By: Stephanie Davis 

Quant. Limit 
ug/kg 

5.0 
5.0 
5.0 
5.0 
5.0 
5 .. 0 
5.0 
5.0 

Comments: SOL Below Quantitation Limits 

QAfQC Supervisor: 

Rpc:;ults 
Concentration 

ug/kg 

85 .. 6 
6.77 
117 

36.2 
SQL 
1 :;·0 

20.0 
.300 

Date: 5 f 7Z 1 '7( 

N.C. State Wastewater .321, S.C.D.H.E.C .• 99033 

A Westinghouse 8ectric Corporation subsidiar{. 
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Westinghouse Environmental 
and Geotechnical Services, Inc. 

Purgeable Aromatics 
EPA Method 8020 Compounds 

9751 Soutr,ern Pine Bou!evard 
Charlotte. North Carolina 28273 

P.O. Box 7668 
Charlotte. North Carolina 28241·7668 
(704) 523·4726 
FAX [704) 525·3953 

Westinghouse Environmental Job Number: 1357-91-1100 

Sample Identification, I~aval Base UST (1234-B9-4B4) NA'.JUST -14 

Date Analyzed: 3/4/91 By: Stephanie Davis 

Number 

1 
2 
3 
4 

6 
7 
8 

Comments: 

Compound 

Benzene 
Chlorobenzene 
1,2-Dichlo~obenz2ne 

1,3-DichloroDen~ene 

1,4-Dichlorobenzene 
Ethylbenzene 
Toluene 
Total Xylenes 

Quant. Limit 
ug/kg 

5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 

BDL Below Duantitation Limits 

Results 
Concentration 

ug/kg 

BQL 
BQL 
BOL 
BQL 
SOL 
8QL 

8.90 
8.61 

N.C. State Wastewater #321, S.C.D.H.E.C. #99033 

A Westinghouse EI<ctric Corporation subsidiary. 
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Westinghouse Environmental . 
and Geotechnical Services. Inc. 

Purgeable Aromatics 
EPA Method 8020 Compounds 

9751 Southern Pine Boulevard 
Charlotte, North Carolina 28273 

P.O, Box 7668 
Charlotte, North Carolina 28241-7668 
(704) 523-4726 
FAX (704) 525-3953 

Westinghouse Environmental Job Number: 1357-91-1100 

Salnple Identification: Naval 8ase UST (1234-89-484) !'JAVUST -15A 

Date Analyzed: 3/4/91 

Number Compound 

1 Ben zene 
2 Chlorobenzene 
3 
4 
5 
6 

7 
8 

1,2-Dichlorobenzene 
1,3--Dichlorobenzene 
1,4-Dichlorobenzene 
Ethylbenzene 
Toluene 
Total Xylenes 

By: _Stephanie Davis 

Quant. Limit 
ug/kg 

5.0 
5.0 
5.0 
~,.O 

5.0 
5.0 
5.0 
5.0 

Comments: 80L Below Quantitation Limits 

QA/OC Supervisor: ~ ...--

Results 
Concentration 

ua/kg 

1880 
193 
134 

35.9 
25.7 
8QL 

3200 
18,200 

N.C. State Wastewater #321, S.C.D.H.E.C. #99033 

A Westinghouse Bectric Corporation SUbsidiary. 
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Westinghouse Environmental 
and Geotechnical Services. Inc. 

Purgeable Aromatics 
EPA Method 8020 Compounds 

9751 Southern Pine 8ou!evan::l 
Charlotte. North Carolina 28273 
PO. Box 7668 
Charlotte. North Carolina 28241·7668 
(704) 523-4726 
FIIX (704) 525·3953 

Westinghouse Environmental Job NUlnber: 1357-91-1100 

Sample Identification: Naval Sase UST (1234-89-484) NAVUST-16A 

Date Analyzed: 3/4/91 By: Stponanie Davis 

Number 

1 
2 
3 

<+ 
5 
6 
7 
8 

Comments: 

Compound 

Benzene 
Chlorobenzene 
1~2-Dichlorobenzene 

1~3-Dichlorobenzene 

1~4-Dichlorobenzene 

Ethylbenzene 
Toiuene 
Total Xylenes 

Quant _ Limi t. 
ug/kg 

5.0 
:; .. 0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 

8QL Below Quantitation Limits 

-====::::::-,-- c:<?/ 
QA/QC Supervisor: ;:7"""-- '.~ s 

Results 
Concentration 

ug/kg 

5750 
36.4 
114 
19.0 
15.6 
SQL 

11,500 
1350 

Date: 5/? /9( 

N.C. State Wastewater #321, S.C.D.H.E.C. #99033 

A Westinghouse EJectric Corporation subsidiary. 
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Westinghouse Environmental 
and Geotechnical Services, InC. 

Purgeable Aromatics 
EPA Method 8020 Compounds 

9751 Southern Pine BOlllevarn 
Charlotle, North Carolina 28273 

P.O. Box 7668 
Charlotle, North Carolina 28241·7668 
(704) 523-4726 
FAX (704) 525·3953 

Westinghouse Environmental Job Number: 1357-91-1100 

Sample Identification: Naval Base UST (1234-89-484) NAVUST-17 

Date Analyzed: 3/4/91 

Number Compound 

1 Ben zene 

2 Chlorobenzene 
3 1,2-Dichlorobenzene 
4 1,3-Dichlorobenzene 
5 1,4-Dichlorobenzene 
6 Ethylbenzene 
7 Toluene 
8 Total Xylenes 

By: Steohanie Davis 

Quant. Limit 
ug/kg 

5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 

Comments: 8QL Below Quantitation Limits 

QA/QC superv:=-o-r-:-----::s;;:;?:3 

Results 
Concentration 

ug/kg 

2690 
24.6 
513 
';:.73 

13. ::' 
SQL 
73::, 
1480 

Da te: $' /"7 / '7/ 

N.C. State Wastewater #321, S.C.D.H.E.C. #99033 

A Westinghouse 8ectric CorpOlation subsidiary_ 
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Westinghouse EnvironmentaL 
and Geotechnical Services. Inc. 

Purgeable Aromatics 
EPA Method 8020 Compounds 

9751 Southern Pine Bou!evard 
Charlotte, North Carolina 28273 

P.O. Box 7668 
Charlotte, North Carolina 2B24H668 
(704) 523-4726 
FAX (704\ 525·3353 

Westinghouse Environmental Job Number: 1357-91-1100 

Sample Identification: Naval Base UST (1234-89-484~) __ ~N~A~V~U~S~T~-;1~8~ 

Date Analyzed: 3/4/91 

Number Compound 

1 Benzene 
2 Chlo~obenzene 

3 1,2-Dichlo~obenzene 

4 1,3-Dichlo~obenzene 

5 1,4-Dichlorobenzene 
6 Ethylbenzene 
7 Toluene 
8 Total Xylenes 

By: Stephanie Davis 

Quant. Limit 
ug/kg 

5.0 
::'.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 

Comments: BQL Below Quantitation Limits 

QA/Qe Supervisor: 

Results 
Concentration 

ug/kg 

2580 
13.7 
396 
150 

18.5 
2310 
65.7 
1360 

Date: '5 I '7 1 9 ( 

N.C. State Wastewater #321, S.C.D.H.E.C. #99033 

A Westinghouse 8ectr1c Corporntion subsidiary. 
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Westinghouse Environmeniai 
and Geotechnical Services. Inc. 

Purgeable Aromatics 
EPA Method 8020 Compounds 

9751 Southern Pine Bou!evard 
Charlotte. North Carolina 28273 

P.O. Box 7668 
Charlotte. North Garolina 28241-7668 
(704) 523-4726 
FAX (7041525-3953 

Westinghouse Envir-uillilental Job Number: 1357---91-1100 

Safnple Identification: N a. val Bas pUS T (1 234 - 8"-'.9_-_4-'.'=8c.4!..L1 _-'t"'"-'-A:..:·.j'-'L!='-=Sc.T'-----=1~9'_ 

Date Analyzed: 3/4/91 

Number 

1 

4 
c 
~. 

6 
7 

8 

Compound 

Benzene 
Chlor-obenzene 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Ethylbenzene 
Toluene 
Total Xvlenes 

By: Stephanie Davis 

Quant .. Limit 
ug/kg 

5.0 
5.0 
5.0 
5 e (I 

5.0 
5.0 
5.0 
5.0 

Comments: BQL Below Quantitatiofl Limits 

OA/OC Supervisor: 

Results 
Concentration 

ug/kg 

BQL 
BQL 
8QL 
8QL 
SQL 
SQL 
BQL 
BQL 

Da te: S /? / 9 I 

N.C. State Wastewater #321, S.C.D.H.E.C. #99033 

A Westinghouse Electric Corpo<ation subsidiary_ 
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Wesiinghouse Environmeniai 
and Geotechnical Services. Inc. 

Purgeable Aromatics 
EPA Method 8020 Compounds 

9751 Southern Pine Boulevard 
Charlotte, North Carolina 28273 

P.O. Box 7668 
Charlotte. North Carolina 28241-7668 
(704) 523-4726 
FAX (704) 525-3953 

Westinghouse Environmental Job Number: 1357-91-1100 

Sample Identification: Naval Base UST (1234-89-484) NAVUST - :;'0 

Date Analyzed: 3/4/91 By: Stephanie Davis 

Number 

1 
2 
3 
4 
5 
6 
7 
8 

Comments: 

Compound 

Benzene 
Chlorobenzene 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Ethylbenzene 
Toluene 
Total Xylenes 

Quant .. Limit 
ug/kg 

5.0 
5.0 
5.0 
5.0 
5.0 
~, .0 
5.0 
5.0 

BQL Below Quantitation Limits 

DAfQC super:-is-o-r:---~~ 
------

Results 
Concentration 

ug/kg 

BQL 
BQL 
BQL 
BQL 
BQL 
SOL 
BQL 
8QL 

Da te: S f ~ f 9/ 

N.C. State Wastewater ~321, S.C.D.H.E.C. ~99033 

A Westinghouse 8ectric Corporation subsidiary. 
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